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TELATORE  NO.    1 

CHAIINEL  WOBZ,   MILE  67  TO  JilLE  74, 
VICINITY  OF  GALOP  ISLAND 

ESTIIIATE  OF  COST 


FEATURE  NO.  1  Channel  Work.  Mile  6?  to  Mile  74.  Vicinity  of  Galop  Island. 

1.  As  stated  in  the  main  report,  one  of  the  principal  purposes  of 
excavation  work  covered  by  this  feature  is  enlargement  of  the  hydraulic 
capacity  of  the  channels  through  this  reach  of  the  river.  Local  conditions 
are  such  as  to  require  that  the  major  portion  of  the  spoil,  except  that  used 
in  constructing  dikes,  be  placed  on  land  in  order  to  maintain  the  full 
hydraulic  capacity  of  the  channels.  As  a  rule  it  will  be  necessary  to  use 
dipper  dredges  for  removal  of  the  material  irtiich  is  to  be  removed  by  dredg- 
ing and  placing  the  spoil  on  land  above  the  water  line  or  in  dikes  part  of 
which  will  be  above  the  water  level.  This  will  increase  the  cost  of  the 
work  because  of  the  higher  cost  of  removal  by  dipper  dredges  as  well  as  the 
cost  of  the  extra  handling  in  disposal  on  land  above  the  water  line. 

2.  A  Break  down  of  the  estimated  cost  of  this  feature  is  given  below. 
The  estimate  is  based  on  the  construction  program  outlined  in  Chapter  III 

of  the  main  report  and  any  changes  in  that  program  may  changes  this  estimate. 

ESTIMATED  COST  OF  FEATUHE  NO.  1 

HECOMi^IMDED  PLAN 

Unit 
Item       Designation  Unit     Quantity   Price      Amount 

1  Cofferdams  and  unwatering  job.  $2  000  000 

2  Dry  earth  excavation  c.y.  13,255,000  $0.50  6^6271500 

3  Dry  rock  excavation  c.y.  1,591,000  I.70  2,70U,700 

4  Wet  rock  excavation  c.y.  ^72,000  7. 00  3,30U  000 

5  Dipper  dredging  c.y.  7.229.000  0.75  5!U2l!750 

22,5^7,000  $20,057,950 

Engineering  and  contingencies 5.01U.250 

Total $25,072,200 

ALTERIUTE  PLAU 

1  Dry  earth  excavation  c.y.  16,655,000  $0.50  $S  327  ^00 

2  Dry  rock  excavation  c.y.  U, 597,000  I.70  J^SlkSOO 

3  Wet  rock  excavation  c.y.  l,Ul2,000  7.00  9  SgU'oOO 
R  JiPPer  dredging  c.y.  17,523,000  0.75  l3,'li+2.'250 
5  Hydraulic  dredging  c.y.  2.500.000  0.^5  875.000 

i+2.6S7,000             ^       Ik), 01+31650 
Engineering  and  contingencies 10. 010^8^0 

Total $50,051+, 500 


FEATURE  NO.  3 

CHANNEL  WOEK.  MILE  74  TO  MILE  76.5. 
SPARROWHASnc  POINT  CUT  MID  TOUSSAINTS  I  SLANT  CUT 

ESTIMATE  OF  COST 


FEATURE  NO.  3  -  Channel  Work.  Mile  74  to  Mile  76 «5  -  Sparrowhawk  Point  Cut 
and  Toussaints  Island  Cut. 

1.  As  stated  in  the  main  report,  one  of  the  principal  purposes  of  the 
excavation  work  covered  by  this  feature  is  enlargement  of  the  hydraulic 
capacity  of  the  channels  through  this  reach  of  the  river.  Local  conditions 
are  such  as  to  require  that  the  major  portion  of  the  spoil,  except  that 
used  in  constructing  dikes,  be  placed  on  land  in  order  to  maintain  the  full 
hydraulic  capacity  of  the  channels.  As  a  rule,  it  will  be  necessary  to  use 
dipper  dredges  for  removal  of  the  material  which  is  to  be  removed  by  dredg- 
ing and  placing  the  $poil  on  land  above  the  water  line  or  in  dikes  part  of 
which  will  be  above  the  water  level.  This  will  increase  the  cost  of  the 
work  because  of  the  higher  cost  of  removal  by  dipper  dredges  as  well  as  the 
cost  of  the  extra  handling  in  disposal  on  land  above  the  water  line. 

2.  A  break  down  of  the  estimated  cost  of  this  feature  is  given  below. 
The  estimate  is  based  on  the  construction  program  outlined  in  Chapter  III 
of  the  main  report  and  any  changes  in  that  program  may  change  this  estimate, 

ESTIMATED  COST  OF  FEATURE  HO.   3 

Unit 
Item      Desicnation  Unit      Quantity    Price       Amount 

1  Dry  earth  excavation       c.y.      7,61^^,000  i^.^Q       ^3,307,000 

2  Dipper  dredging  c.y.      1,705.000    0.75    1,278,750 

9,31^,000         4^5,085,750 
Engineering  .'/  contingencies  1  271  l^^O 

Total $6,357,200 


FEATURE  NO.  9 

RIVER  WORK,  MILE  79  TO  MILE  85, 
BETWEEN  POINT  THREE  POINTS  AND  CANADA  ISLAND 

ESTIMATE  OP  COST 


FEATURE  NO.  9  -  River  Work.  Mile  79  to  Mile  8S.  between  Point  Three  Points 
and  Canada  Island. 

1.  As  stated  in  the  main  report,  one  of  the  principal  purposes  of  the 
exesTation  work  covered  by  this  feature  is  enlargement  of  the  hydraulic 
capacity  of  the  channels  through  this  reach  of  the  river.  Local  conditions 
are  such  as  to  require  that  the  major  portion  of  the  spoil,  except  that  used 
in  constructing  dikes,  be  placed  on  land  in  order  to  maintain  the  full 
hydraulic  capacity  of  the  channels.  As  a  rule,  it  %ill  be  necessary  to  use 
dipper  dredges  for  removal  of  the  material  which  is  to  be  removed  by  dredg- 
ing and  placing  the  spoil  on  land  above  the  water  line  or  in  dikes  part  of 
which  will  be  above  the  water  level.   This  will  increase  the  cost  of  the 
work  because  of  the  higher  cost  of  removal  by  dipper  dredges  as  well  as  the 
cost  of  the  extra  handling  in  disposal  on  land  above  the  water  line* 

2.  A  break  down  of  the  estimated  cost  of  this  feature  is  given  below. 
The  estimate  is  based  on  the  construction  program  outlined  in  Chapter  III 
of  the  main  report  and  any  changes  in  that  program  may  change  this  estimate. 

ESTIMATED  COST  OF  FEATURE  NO.  9 

Unit 
item      Designation         Unit     Quantity    Price       Amount 

1  Dry  earth  excavation  c.y.  5,916,000  $0.50  12,958,000 

2  Dry  rock  excavation  c.y.  100,000  1.70  170,000 

3  Wet  rock  excavation  c.y.  107,000  7.00  7^9,000 
K  Dipper  Dredging  c.y.  4-. 867. 000  0.75  3.650.250 

10,990,000  $7,527,250 

Engineering  &  contingencies 1,881.750 

TOTAL $9,i;09,000 


FEATURE  NO.  12 

RELOCATION  OF  UNITED  STATES  HIOMAYS 
BETWT]EN  HADDINGTON  AND  MASSENA 

ANALYSIS  OFDESI&N  AND  ESTIMATE  OF  COST 


ingATrTOTg   MO,     IP    -    Pftlnr.atinn    nf   TTnitftd    5^tfitftfl    Hiyhimv.q    hfttwftftn    -VBHdinirtnn 

and  Massena. 

ANALYSTS  OF  DESIGN 

1.  INTRODUCTION 

The  St.  Lawrence  River  Project  development  will  flood  por- 
tions of  highway  routes  37  and  37B  between  Waddington  and  Massena,  This 
condition  requires  the  relocation  of  parts  of  route  37B,  and  the  raising 
of  the  existing  grades  and  bridges  on  route  37  or  relocation  on  higher 
ground  to  the  south.   The  raising  of  existing  grades  and  bridges  on  route 
37  has  been  determined  uneconomical  because  the  terrain  to  the  north  and 
south  of  the  highway  will  be  flooded.   It  will  be  cheaper  to  construct  the 
relocation  over  higher  ground  than  to  make  large  embankments  and  use  flatter 
slopes  and  excessive  rip  rap  over  the  existing  route.   The  adopted  re- 
location of  route  37  will  have  a  better  alignment,  eliminating  all  curves 
and  one  bridge. 

2.  ROUTE  37B 

This  highway  must  be  relocated  either  on  the  new  dikes  or  be- 
hind them.   It  has  been  considered  undesirable  to  make  a  public  highv?ay  of 
these  dikes  and  it  is  thought  that  when  surveys  are  completed,  it  will  be 
found  that  the  increased  cost  of  embankment  will  more  than  offset  any 
saving  in  grading  operations.   The  plan  regarding  route  37B  shortens  the 
length  to  be  relocated  over  the  238  -  2Z;2  plan.   This  is  done  by  locating 
the  Louisville  dike  north  of  route  37B  except  near  Hfessena  Canal  Intake 
and  by  moving  Bradford  Point  dike  westward  so  as  to  leave  the  existing 
crossroad  near  it  undisturbed.  This  crossroad  will  become  part  of  route 
37B,  joining  route  37  south  of  the  dike. 

3.  ROUTE  37 

Studies  have  been  made  of  five  possible  relocations  of  this 
highway  and  it  has  been  determined  from  these  studies  that  the  new  route  as 
shown  on  Drawing  No.  WHN-l-l/3,  Appendix  JII  -0(1)  would  be  the  best  lo- 
cation and  the  most  economical  to  construct.  The  five  locations  are  shown 
on  Drawing  No.  WHN-R-1/1,  Appendix  III-O(l).   This  road  takes  off  from 
route  37  just  east  of  Coles  Creek  and  runs  westerly  practically  on  a  tangent 
and  joins  state  highway  route  No.  345  between  Waddington  and  Madrid,  a  short 
distance  south  of  Waddington.   There  are  four  bridges  on  the  existing  por- 
tion of  the  road  to  be  relocated  liiile  on  the  adopted  relocation  route  there 
are  three.  The  adoption  of  this  route  eliminates  the  bridge  at  Sucker  Brook. 
The  cost  of  five  different  relocations  have  been  estimated  as  follows: 
Adopted  location  (1)  $  507.000;  and  locations  (2)  $  548,000;  (3)  $  592, 60O; 
(4)  $  675.000 ;  (5)  $  734.000.  A  comparative  estimate  of  cost  has  been  pre- 
pared for  these  various  locations  as  listed.  (See  pa>;e  4) 


4.  E/J1.0RATI0IJS 

Explorations  /rere   conducted  for  the  purpose  of  determining 
overburden  conditions  at   the  various  high  roads   fills  and  bridge  sites  be- 
tween Waddington   Route  Mo.   3k5  ^^'^  Coles   Creek.     The  ejqploration  consisted 
of  geological   reconnaissance,    the  excavation  of   test  pits  and  auger  holes 
and   the  drilling  of  one  hole  in  overburden.     The  locations  and  records  of 
the  drill   hole,    tests  pits,    and  auger  holes  are  shown  on  Drawing  No.  WHN-12/1, 
Appendix  III  -  0(1). 

5.  BRIDGE  SITE  AT   COLES  CREEK 

Exploration  consisting  of  one  drill  hole  and  five  test  pits 
has  shown  the  overbu3~den  in  the  valley  bottom  at  the  Coles  Creek  site  to 
consist  of  0  to  5*0  feet  of  silty  sand  underlain  by  compact  silty  and  gravelly 
sand  and  the  overburden  in  the  abutments  to  consist  of  compact  silty  and 
gravelly  sand.   It  is  believed  that  little  difficulty  will  be  experienced 
in  founding  the  bridge  foundations  in  the  valley  bottom  and  that  if  a  fill 
is  placed,  slopes  of  1  on  1$  will  be  satisfactory. 

6.  FILL   SITE  ON   TPIBUTARIIS  OF  COLES   CREIK 

Exploration  has   revealed   that   the  ovei'burden  in  the  valley 
bottom  of  the  tributary  located  1000  feet  southwest  of  Coles  Creek   is  firm 
niaterial   and  fill    slopes  of  1   on  1^  were   recommended  at   this  location.      The 
overburden  in  the  valley  bottom  of  the   tributary  2300  feet  southwest  of   the 
Coles   Creek  bridge  site   consist  of  soft   clay  to  a  depth  of  at  least  12  feet. 
Because  of  this  poor  condition,    fill   slopes  of  1  on  3  were  recommended  over 
this  small   area,     rlowever,   with  the  use  of  rip  rap  on  the  north  side 
of  the  road,  wherever  water  is  expected  to  be   encountered,   a  slope  of  1  on 
2  has  been  adopted. 

7.  BRIDGE  SITE  AT  BRAIHjY  BROOK 

Tv/o  test  pits  and  two  auger  holes  were  excavated  to  explore 
this  site.  The  overburden  in  the  valley  bottom  and  the  abutments  consist 
of  firm  material,  generally  a  silty,  gravelly  sand.  The  hill  which  rises 
above  the  northeast  abutment  consist  entirely  of  fine  to  medium  sand  which 
is  quite  compact. 

8.  BRIDGE  SITE  AT  LITTLE  SUCKER  BROOK 

One  test  pit  was  excavated  in  the  valley  bottom  at  the  Little 
Sucker  Brook  site  and  this  pit  showed  silty  sand  aiid  gravel  to  exist  3*0 
feet  below  the  ground  surface,  the  overburden  in  the  valley  may  be  considered 
as  firm  material . 

9.  RIGHT  OF  WAY. 

Adoption  of  the  new  route  was  considered  as  the  most  eco- 
noraica]  and  feasible.  Tiie  relocation  of  routes  37  and  37B  ■'/ill  require  a 
new   right  of  *ay  over   the  relocated      part  of   the  high-vay. 

10.  USE   OF  EXISTING  3PIDGBS 


Two  of   tlie  four  bridges  on  the  existing  route  are  steel 
8 


construction.   It  seems  feasible  to  move  them  to  bridge  sites  on  the  new   i 
relocation. 

11.  ROAD  MATERIALS   INVESTIGATION 

A  complete  report  has  been  prepared  on  investii^ation  of  road 
materials  and  is  on  file  in   the  District  Files. 

12.  CONCnSTE  AGGREGATE  INVESTIGAT IONS 

A  Complete  report  has  been  prepared  on  investigation  of  con- 
crete aggregates  and  is  on  file  in  the  District  Files. 

13.  CONCLUSION 

The  roads  to  be  relocated  are  New  York  State  highways.  The 
design  analysis  and  specifications  for  construction  will  conform  to  those 
of  The  Department  of  Public  Tforks,  Division  of  Highways,  State  of  New  York, 
The  actual  construction  to  be  employed  will  provide  roads  as  good  as  the 
existing  roads.   However,  it  was  necessary  to  adopt  some  tentative  plans 
for  the  purpose  of  comparative  estimates  of  cost  for  various  locations, 
therefore,  the  following  construction  was  assumed:   22-foot  wearing  surface, 
6-foot  shoulders,  9-iiich  gravel  foundation  coarse,  4-iiich  bituminous  pene- 
tration macadam  bottom  coarse,  and  2- inch  asphalt  plant  mix  top  coarse. 

Discussions  should  be  held  with  the  District  Engineer,  District 
No.  7.  TTatertown,  N.  Y.  before  the  plans  are  finally  approved. 


ESTIMATE  OF  COST  OF  WADDINGTON  -  COLSS  CHEEK  HIGHWAY  RELOCATION 
STUDY  OF  VARIOUS  ROUTES 


Designation 


Unit 


Unit  Price 


Location  P   1 
Quantity      Cost 


Location  ff  2 
Quantity      Cost 


Location  ji   3 


Location  M  h 


Location  H   S 


Quantity 


Cost 


Quantity 


Cost 


Quantity 


:ost 


Length 

1  Clearing  and  Grubbing 

2  Excavation  Roads 

3  Sicavation  Borrow 

4  Grade  Crossing 

5  24"  R.C.P,  Culvert 

6  30"   "     • 

7  36"   "      " 

8  i,2'       - 
Dry  Rip  Rap 
Portland  Cement 
Class  A  Concrete 
Guard  Rail 
Guide   Post 

Foundation  Course  Com- 
pacted  Ueasurement 
Regrading  Foundation  Course 
Bottom  Course 
Top  Course   2" 
Asphalt  Bottom  Course 
Bridge  Cole  Creek 

■       Little  Sucker  Brook 
"        Big  Sucker  Brook 
•       Brandy  Brook 
R.   of   W. ,    Acquiring  Land 


L.Ft. 

Sum 

Cu.Yd. 

Cu .  Yd . 

Each 

L.Ft. 

L.Ft. 

L.Ft. 

L.Ft. 

Cu.Yd. 

Bbl. 

Cu.Yd. 

L.Ft. 

Each 

Cu.Yd. 
Sq.Yd. 
Cu.Yd. 
Sq.Yd. 
Gal. 
'Sum 
Sum 
Sum 
Sun 
Acre 

Total 


.50 

.30 

250.00 

5.00 

8.00 

11.00 

15.00 

4.00 

2.50 
25.00 

1.25 
2,50 

1.80 
.20 

4.50 
.80 

.15 


200.00 


30,374 

Job 

60,600 

103,730 

2 

1,291 

156 

220 

427 

3.821 

110 

79 

8,356 

192 

24,750 
74.248 

8.250 

74.248 

148.496 

Job 

Job 


Job 


46 


3,250 

30,300 

51.865 

500 

6,455 

1,248 

2,420 

6,405 

15. 284 

275 

1.975 

10,445 

480 

44.550 
14.850 
37,125 
59.399 
22.275 
41,000 
20,900 

25,200 
9,200 

405,401 


30,939 

Job 

61.454 

100, 612 

2 

1.448 

156 

220 

230 

3.351 

114 

76 

8,246 

196 

25,210 
75. 625 

8,403 

75. 628 

151.256 

Job 

Job 

Job 

Job 
47 


Engineering  and  Contingencies  25^-  101. ^99 


Total 


$  507.000 


3.300 

30.727 

50,306 

500 

7.240 

1.248 

2,420 

3.450 

13.404 

285 

1,900 

10,307 

490 

45.378 
15.126 
37.814 
60,502 

22,6ee 
41,000 
20,900 

35.000 

25,200 

9.400 

438,585 
109.41-; 

$  548,000 


30.187 

Job 

54,390 

154.410 

1 

1.544 

238 

181 

394 

4.328 

128 

85 

12536 

212 

24.597 
73.790 

8,199' 

73.790 

147. 5^0 

Job 

Job 

Job 

Job 
46 


3.220 

27.195 

77.205 

250 

7.720 

1.904 

1.991 

5.910 

17.312 

320 

2,125 

15.700 

530 

44.275 
14.758 
36,896 
59,032 
22,137 
41,000 
25,200 
35.000 
25, 200 
9,200 

474,080 
119.  ';20 

$  592,600 


30,304 

Job 

66.792 

227,950 

1 

1,137 

161 

236 

227 

6,660 

98 

65 

17,220 

160 

24,689 
74.067 

8.289 

74.067 

148.134 

Job 

Job 

Job 

Job 
46 


3.230 

33,396 

113,975 

250 

5.865 

1,288 

2,596 

3.405 
26, 640 

245 

1,625 

21,525 

400 

44.440 
14. 813 
37.301 
59.254 
22,220 
53.000 
25,200 
35.000 
25,200 
9.200 

540,068 

$  675,000 


28,320 

Job 

48,210 

349.652 

1 

521 

164 

229 

63 

9537 

60 

41 

26,060 

100 

23,080 
69,226 

7.700 

69,226 

138.400 

Job 

Job 

Job 

Job 
43 


3,000 

24.105 

174.826 

250 

2,605 

1.312 

2.519 

945 

38.148 

150 

1,025 

32,575 
250 

41,544 
13.845 
34.650 
55.381 
20,760 
53.000 
33,500 
47,000 
37.150 
8,600 

627,140 
l';6.86o 

t  764,000 


TABLE  OF  COST 


Location  No.  1 
Location  No.  2 
Location  No.  3 
Location  No.  4 
Location  No.  5 


Distance 

Cost  Per 

Cost   Per 

Cost  Without  Bridges, 

Feet 

Foot 

Uile 

Land,    Eng.   &  Cont. 

30.374 

$  10.17 

$  53,694 

$  309,101 

30,939 

9.89 

52.219 

306,085 

30,187 

12.13 

64,046 

338,480 

30,304 

12.95 

68,376 

392,468 

28,320 

15-82 

83.529 

447.890 

Cost  of   Bridges 


$  87,100 
122,100 
126,400 
138,400 
170,650 


of  Land 

Total  Exd.   E.&C. 

Eng.   *  Cont. 
255^1 

Total  Cost 

9.200 

$  405.401 

$  101,599 

$  507,000 

9,400 

438.585 

109.415 

548,000 

9,200 

474.080 

118. 520 

592,600 

9.200 

540, 06p 

134.932 

675,000 

8.600 

627,140 

156,860 

784,000 
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ESTIMATED  COST  OF  FEATURE  NO.  12 


1. 

Estimated  Cost  of  Reloca 

ting  Route  37 

Item 

Desi«nation 

Unit 

Quantity 

Unit 
Price 

Amount 

1 

Clearing  and  Grubbing 

Sum 

Job 

3.250 

2 

Excavation  Roads 

Cu.Yd. 

60,600 

.50 

30.300 

3 

Excavation  Borrow 

Cu.Yd 

103.730 

.50 

51.865 

4 

Grade  Crossing 

Each 

2 

250.00 

500 

5 

24"  B.C. P.  Culvert 

L.Ft. 

1.291 

5.00 

6.455 

6 

30"   ■     ■ 

L.Ft. 

156 

8.00 

1.248 

7 

36"   ■     • 

L.Ft. 

220 

11.00 

2,420 

8 

42»   • 

L.Ft. 

427 

15.00 

6,405 

9 

Dry  Riprap 

Ou.Yd. 

3.821 

4.00 

15.284 

10 

Portland  Cement 

Bbl. 

110 

2.50 

275 

11 

Class  A  Concrete 

Cu.Yd. 

79 

25.00 

1.975 

12 

Guard  Rail 

L.F-t. 

8.356 

1.25 

10,445 

13 

Guide  Post 

Each 

192 

2.50 

480 

14 

Foundation  Course  Com- 

pacted Measurement 

Cu.Yd. 

24.750 

1.80 

44.550 

15 

Regarding  Foundation 

Course 

Sq.Yd. 

74.248 

.20 

14.850 

16 

Bottom  Course 

Cu.Yd. 

8.250 

4.50 

37.125 

17 

Top  Course  2» 

Sq.Yd. 

74.248 

.80 

59.399 

18 

Asphalt  Bottom  Course 

Gal. 

1/^8.496 

.15 

22.275 

19 

Bridge  Cole  Creek 

Sum 

1 

Job 

41,000 

20 

"    Little  Sucker 

Brook 

Sum 

1 

Job 

20,900 

21 

Bridge  Brandy  Brook 

Sum 

1 

Job 

25 ,  200 

22 

R.  of  W. ,  Acquiring  Lan 
TOTAL 

d  Acre 

46 

200.00 

9.200 

405.401 

Engineering  and  Cont 

ingencies 

25^ 

101.599 

TOTAL  COST  OF  RELOCATING  ROUTE  3? 

$507,000 

2. 

Estimated  Cost  of  Relocating  Route  37B 

1.  Length  of  relocation  Route  37B 

2.  Unit  price  per  foot  based  on  relocation  of 
Route  37  to  South  Route 

3-  Cost  of  relocating  Route  37B, 
21,600  X   $10,17  = 

4.  40  Acres  of  land  at  $200  per  acre  ; 
TOTAL 
Engineering  and  Contingencies  2S% 
TOTAL  COST  OF  RELOCATING  ROUTE  37B 


21,600  feet 
$10.17  per  foot 


$265,437 

8.QQQ 

273.437 

68.563 

$342,000 


3.  Estimated  Cost  of  Relocating  both  Routes  J2  ^^'^   37B 

Route  37  $507,000 

Route  37B  342.000 

TOTAL  COST  OF  FEATURE 

NO.  12  $849,000 
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FEATURE  NO.  14 

LIKES  ON  UNITED  STATES  SIDE  BETWEEN 
WADDINGTON  AND  CROIL  ISLAND 

ESTIMATE  or  COST 


at 

.50  . 

95 .000 

at 

2.00  - 

75^000 

at 

1.00  . 

27,500 

at 

.50  . 

5.000 

FEATURE  NO.  Ik   -   Dikes  on  United  States  Side  between  ffaddin^ton  end  Croil 
Island 

The  estimated  cost  of  the  Coles  Creek,  Bradford  Point  and 
Louisville  Landing  Dikes  is  as  follo'.vs; 

a.  COLES  CREEK  DIKE 

4,500  Cubic  Yards  dumped  earth  fill  at  $0.30  =  $   1,350 

b.  BRADFORD  POINT   DIKE 

190,000  Cubic  Yards  compacted  earth  fill 
37,500  Cubic  Yards  riprap 
27,500  Cubic  Yards  sand  and  gravel 
10,000  Cubic  Yards  stripping  ana  excavation 

$202,500 

C.   LOUISVILLE  LANDING  DIKES 

~    No.  1 

14,700  Cubic  Yards  compacted  earth  at  .50  =  7,350 

4,900  Cubic  Yards  riprap  at  2.00  ^  9,800 

1,400  Cubic  Yards  s6nd  and  gravel  at  1.00  I  1,400 

2,100  Cubic  Yards  strippii^  and  excavation  at  • 50  ;  1,050 

i?,6oo 

No.  3 

400,000  Cubic  Yards  compacted  earth  at   .50  -   200,000 

52,000  Cubic  Yards  riprap  at  2.00  =   104,000 

20,000  Cubic  Yards  sand  and  gravel  at  1.00  r    20,000 

25,000  Cubic  Yards  stripping  and  excavation  at    .50  -    12.500 

$336,500 

No.  4 

10,500  Cubic  Yards  compacted  earth  at   -50  r     5,250 

3,500  Cubic  Yards  riprap  at  2.00  -     7,000 

1,000  Cubic  Yards  sand  and  gravel  at  1.00  ;     1,000 

1,500  Cubic  Yards  stripping  and  excavation   at   -50  r      750 

$3  4,000 

No.  5 

10,500  Cubic  Yards  compacted  earth  at   ,50  =     5,250 

3,500  Cubic  Yards  riprap  at  2.00  -     7,000 

1,000  Cubic  Yards  sand  and  gravel  at   1.00  -     1,000 

1,500  Cubic  Yards  stripping  and  excavation   at   . 50  -      750 

$14,000 

Total $587,950 

Engineering  and  Contingencies  <3  25^ 147.050 

TOTAL  COST     OF   FEATURE  NO.    I4  $735,000 
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FEATURE  NO.  28 

NEW  CORNWALL  CANAL  LOCK,  OUARE  GATE  AND 
PART  OP  ATTACHED  DIKES 

ESTIMATE  07  COST 


FEATURE  NO.  28  -  New  Cornwall  Canal  Lock.  Guard  Gate,  and  Part  Of  Attached 
Dikes. 

1.  Estimated  Cost  of  New  Cornwall  Canal  Lock  and  Guard  Gate  Structures 


Item  Desip:nation       Unit 

1  Concrete        Cu.Yd. 

2  Excavation  earth  Cu.Yd. 

3  Excavation  rock  Cu.Yd. 

4  Backfill        Cu.Yd. 

5  Lock  Gates 

6  Guard  Gates 

7  Stop-log  Structure 

8  Sluice  Gates,  Hoist 

9  Stop-logs  Structures 

10  Tenders,  Capstans 

Lightning  Equipment       L.  S.  167,000 

11  Control  Sta.  building 

and  grounds  L.  S. 100.000 

Total  5.374.425 

Engineering  and  Contingencies  0  21$?  1.125.'^7S 

TOTAL  COST  (F    LOCK  AND  GUARD  GATE  STRUCTURES  $6,500,000 


Unit 

Quantity 

Price 

Amount 

383,000 

11.10 

$4,251,300 

656,000 

.50 

328,000 

25.330 

2.50 

63.325 

212,000 

.40 

84,800 

3  Pr.  Mitre 

184,000 

1  Pr.  Sector 

36,900 

L.  S. 

50,000 

L.  S. 

76,000 

L.  S. 

40,000 

15 


2. 

Estimated  Cost  of 

Part  of 

Attached  Dikes. 

Unit 

Item 

Designation 

Unit 

Ctuantity 

Price 

Amount 

1 

Fill ,  Earth  Com- 
pacted 

Cu.Yd. 

416,000 

.12 

$  49.920 

^ 

Rock  Toes 

Cu.Yd. 

96,000 

2.50 

240 .000 

3 

Excavation 

Cu.Yd. 

30,000 

.35 

10.500 

4 

Sand  and  Gravel 

Filter 

Cu.Yd. 

26,000 

2.00 

52.000 

5 

Riprap,  Class  B 

Cu.Yd. 

20,000 

1.50 

30,000 

6 

Riprap,  Class  A 

Cu.Yd. 

12,000 

2.00 

24.000 

7 

Sand  anc)  Gravel 

Becking 
Total 

Cu.Yd. 

12.000 

l.?'^ 

21.000 

427.420 

Engineering  ) 

and  Contingencies  O  21/S 

92,580 

TOTAL  COSr  OF  PART   OF  ATTACHED  DIKES  .  $520,000 


SUMMARY 

1.  Estimated  Cost  of  Lock  and  Guard  Gate  Structures  $6,500,000 

2.  Estimated  Cost  of  Part   of  Attached  Dikes  520 .000 

TOTAL  COST  OF  FEATURE  NO,    28  $7,020,000 
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FK&TUHE  NO.   29 

ACCESS  ROUTES  TO  THE  BARIIHART   ISLAND 
POTORHOUSE  FROM  THE  CAI^ADIM  SIDE 

ESTIWATE  OF- COST 


ETiATUDE 

NO.  29  -  Access  Rout 

es  to  the 

Barnhart 

Island  Powerhouse  from  the 

Caned iac 

I  Side. 

a. 

Estimated  Cost  of  Access  Rai 

Iway  and  Highway  to 

Canadian  Powerhouse 

Unit 

Item 

Designation 

Unit 

Quantity 

Price 

Amount 

1 

Trackage 

L.Ft. 

14,100 

5.00 

$70,500 

2 

Pavement 

Sq.Yd. 

10.820 

2.50 

27,050 

3 

Gravel;  Shoulders 

Sq.Yd. 

5.400 

1.75 

9,450 

4 

Excavation;  Common 

Cu.Yd. 

6,000 

.50 

4,000 

5 

Embankment 

Cu.Yd. 

146,000 

.30 

43,800 

6 

Sand  and  Gravel 

Blanket 

Cu.Yd. 

1,200 

3.00 

3,600 

7 

Riprap 

Cu.Yd. 

2,300 

3.00 

6,900 

8 

Embankment  (between 

bridges) 

Ea. 

1 

L.S. 

5.000 

Total 

$170,300 

Engineering  and  Contingencies  18% 

33.700 

TOTAL  COST  OF  ACCESS  RAIL^^^Y  AND  HIGH'VAY  TO 

CANADIAN  POWERHOUSE  $201,000 


Estimated  Cost  of  Bridges  on  Access  Routes 


Swinp;  Spa 

n_ 

Unit 

Item 

Desi/2:nation 

Unit 

Quantity 

Price 

Amount 

1 

Machinery 

Lb. 

100,000 

.45 

$45,000 

2 

Steel;  Structural 

Lb. 

883,200 

.10 

88,320 

3 

Steel;  Reinforced 

Cone. 

Lb.. 

21,900 

.065 

1,424 

4 

Concrete 

Cu.Yd. 

800 

25.00 

20,000 

5 

Counterweight 

Cu.Yd. 

225 

80.00 

18,000 

6 

Decking;  Roed 

Sq.Ft. 

3.160 

6.00 

18,960 

7 

Decking;  Walk 

Sq.Ft. 

700 

2.00 

1,400 

8 

Track  and  Ties 

L.Ft. 

178 

3.00 

534 

9 

Guard  Rail 

L.Ft. 

350 

2.00 

700 

10 

Piles 

L.Ft. 

540 

2.50 

1.350 

Subtotal 

$195,708 

Fixed  Soan 

1 

Steel;  Structural 

Lb. 

736',  000 

.10 

73.600 

2 

Steel;  Reinforced 

- 

Cone. 

Lb. 

14,700 

.065 

955 

3 

Concrete 

Cu.Yd. 

380 

25.00 

9.500 

4 

Decking;  Road 

Sq.Ft. 

3.370 

6.00 

20,220 

5 

Decking;  Walk 

Sq.Ft. 

750 

2.00 

1.500 

° 

Track  and  Ties 

L.Ft. 

160 

3.00 

480 
640 

7 
8 

Guard  Rail 

L.Ft. 

320 

2.00 

Piles 

L.Ft. 

310 

2.  SO 

775 

107.670 

Subtotal 

17 


Total  $303,378 

Engineering  and  Contingencies  213J  63.622 

TOTAL  COST  OF   BRIDGES  ON  ACCESS  ROUTES  $367,000 

SUMMARY 

a.  Estimated  cost  of  Access  Railway  and  Highway  to  Canandien       $201,000 
Powerhouse 

b.  Estimated   cost  of  Bridges  on  Access  Routes  367. 000 

TOTAL  COST  OF   FEATURE  NO.   29  $568,000 
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FEATURE  NO,  33 
IMPROVEIENT  IN  SOUTH  CHANNEL  BELOW  MILE  107.4 
ESTIMATE  OP  COST 


FEATURE  NO.  33  -  Improveinent  in  South  Channel  Belov;  IJile  107.4 

1.  The  estimate  of  coat  for  this  feature  is  baaed  on  the  premiae 
that  the  excavation  will  be  done  by  dipper  dredges  and  the  spoil  deposit- 
ed in  deep  water  in  lake  St.  Prancia  off  Hopkins  Point  as  Indicated  on 
plate  I.  The  operations  are  baaed  on  the  construction  program  outlined 
in  Chapter  III  of  the  main  report,  and  any  changea  in  that  program  may 

change  this  estimate,  A  breakdown  of  this  eatimate  is  given  below  irtiich 
includes  the  excavation  at  the  mouth  of  Grasa  River  exclusive  of  the 
entrance  channel, 

ESTIIIITED  COST  Ql   FEATUIOS  NO.  33 

Unit 
I  tea     Designation  Unit     Qjucntlty  Price        Anount 

1  Try  excavation  c.y.   1,865,000   $0.50      $  S32,500 

2  Dipper  dredging,  ordinary     c.y.   1,209,000    0.75         906,750 

3  DiuT^er  dredging,  swift  water  c.y.   3.632,000    1.05       3.gl3.600 

6,706,000  $5,652,850 

Engineering  &  c ontingencies l,Ul3,l$0 

Total $7 ,066,000 
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FEATURE  NO.  34 

COm^ALL  CHANNEL  ENLARGEMENT,  MILE  108  TO  MILE  110 

ESTIMATE  OP  COST 


FEATURE  NO.  Vi   -  Cornwall  Channel  Enlar.gjement,  Mile  108«0  to  110.0 

1.  The  estimate  of  cost  for  this  feature  is  baaed  on  the  premise  that 
the  excavation  will  be  done  by  dipper  dredges  and  the  spoil  deposited  in 
deep  water  in  lake  St.  Francis  off  Hopkins  Point  as  indicated  on  plate  I. 
The  operations  are  based  on  the  construction  program  outlined  in  Chapter 
III  of  the  main  report,  and  any  changes  in  that  program  may  change  this 
estimate.  A  breakdown  of  this  estimate  is  given  below  which  includes  the 
excavation  at  the  mouth  of  Grass  River  exclusive  of  the  entrance  channel. 

ESTIMATED  COST  OF  FEATURS  NO.  3^ 

Unit 
Item       Designation  Unit     Q^iantity    Price      Amount 

1  Dipoer  dredging,  ordinary     c.y.       SGo.OOO    $0.75     $  720,000 

2  Dipper  dredging,  swift  water  c.y.     1.096. ^'-00     1.C5     1,1^1,220 

2,056,^:00            $1,871,220 
Engineering  &  contin;i;encle8 U67.780 

Total $2,335,000 
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FEATURE  NO.   33 
RELOCATION  OF  NEW  YORK  CET^TRAL  RAILROAD 
(OTTA'.VA  DIVISION)  ATO.  ROOSEVELT  BRIDGE  HIGHWAY 

A:iAI2irSIS  OF  DESIGN  AND  ESTIMATE  OF  COST 


FEATURE  NO.    3S  -  Relocation  of  New  York  Central  Railroad  (Ottawa  Division) 
and  Roosevelt  Brid/^e  HiRhvray 

AJ^ Lysis   OF  DESIGN 

1.  INTRODUCTION 

The  construction  of  a  deep  waterway  as  part  of  the  St.  lawrence 
River  Seaway  and  Power  Development  project  entails  the  building  of  a 
canal  through  the  southern  part  of  Cornwall  Island  or  improving  the 
south  channel  of  the  river,  either  of  which  would  cross  the  existing 
New  York  Central  -  Ottawa  Division  -  Railroad  and  Roosevelt  Bridge 
High^reiy  at  or  near  the  South  Channel  Roosevelt  Bridge.  This  would 
necessitate  either  building  a  new  South  Channel  bridge  of  such  design 
or  elevation  that  it  would  not  interfere  with  navigation,  or  relocat- 
ing the  railroad  and  highway  on  a  route  that  would  cross  the  new  canal 
at  a  more  favorable  location. 

2.  PLAN  STUDIED 

A   study  of  the  situation  produced  the  following  conclusions: 

(a)  A  new  bridge  with  a  lift  span  over  the  canal  adjacent  to  the  site 
of  the  existing  South  Chajinel  bridge  would  inaugurate  a  menace  to  navi- 
gation due  to  the  fact  that  the  estimated  4  nu-«  per.  hr.  current  in  the 
canal  at  that  point  would  make  it  difficult  for  a  boat  to  stop  in  the 
event  that  the  lift  mechanism  failed  to  function, 

(b)  The  cost  of  replacing  the  present  South  Channel  bridge  with 
a  new  high  level  bridge  providing  125'  clearance  would  be  excessive. 

(c)  Crossing  the  canal  could  be  accomplished  by  means  of  a  bob- 
tail swing  bridge  at  the  Grass  River  lock  where  the  span  would  be  short; 
the  velocity  of  the  water  would  be  under  control;  and  boats  niust  stop 
regardless  of  the  bridge. 

3.  PUN  ADOPTED 

It  was  decided  from  these  conclusions  that  the  most  practical 
procedure  is  to  relocate  the  railroad  on  a  route  beginning  at  the  north 
end  of  the  Raquette  River  bridge  and  proceeding  west  and  north  across 
Grass  River,  Grass  River  Ipck  and  dikes,  thence  east  across  Pollys  Gut 
to  Cornwall  Island,  making  connection  with  the  existing  railroad  approxi- 
mately 1/4  mile  south  of  the  existing  North  Channel  Roosevelt  bridge. 
The  highway  relocation  begins  at  a  point  2350  feet  north  of  Raquette 
River  bridge.  New  road  construction  is  proposed  for  the  first  2520 
feet  t6  the  west  to  a  junction  with  an  existing  road.  This  was  found 
to  be  more  economical  than  widening  the  existing  road  fro.n  the 
Raquq^te  River  bridge  which  follows  a  circuitous  route  to  the  junc- 
tion. From  this  point  the  existing  road  is  to  be  improved  to  the 
vicinity  of  the  proposed  Grass  River  bridge,  thence  paralleling  the 
railroad  most  of  the  distance  to  its  end.  The  junction  of  the  new 
highway  with  the  existing  Roosevelt  bridge  highway  on  Cornwall  Island 
will  be  determined  after  surveys  have  been  made  but  for  the  present 
it  is  tentatively  fixed  at. a  point  about  1/2  mile  south  of  the  North 
Channel  bridge. 
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4.  BRIDGES 

In  connection  uith  the  relocation  it  is  necessary  to  build  three 
bridges;  one  fixed  deck  bridge  99^  feet  long  at  Grass  River,  one  swing 
bridge  90  feet  long  at  Grass  River  ipck  and  one  fixed  bridge  840  feet 
long  at  Pollys  Gut.  All  three  bridges  will  have  combined  highway  and 
railroad  roadbeds  which  arreigeiaent  obtains  at  the  present  Roosevelt 
bridge. 

3.   RA  IIP  PAD  RELOCATION 

A  field  survey  of  the  approximate  route  of  the  railroad  relocation 
from  the  Raquette  River  brid^^e  to  Pollys  Gut  provided  the  data  froa 
which  the  final  route  nas  evolved  after  several  studies  had  indicated  the 
most  econociical  loc  :tion  in  regard  to  gradient  and  alignment. 

These  studies  presupposed  the  following  locations; 

(a)  Between  the  adopted  alignment  and  the  previously  mentioned 
existing  highway  to  be  widened,  involving  229»00C  C.Y.  excavation. 

(b)  l^jorth  of  the  same  existing  highvray  involving  68,000  C.Y. 
excavation.  This  location  involved  the  least  amount  of  earthwork  but 
required  a  bridge  across  Grass  River  80'  longer  than  in  the  other 
studies. 

(c)  Considerably  south  of  the  existing  hi^\7ay.  Three  locations 
were  considered  in  this  area  varying  only  slightly  in  position  and  ex- 
cavation involved.  Since  their  length  varied  by  only  a  few  feet,  the 
line  requiring  the  least  excavation  (9f«000  C.Y.)  "as  finally  adopted. 
The  choice  of  aligmnent  nortli  of  Grass  River  was  governed  to  e  great 
extent  by  the  position  of  the  Grass  River  Lock  Dike  and  the   economic 
necessity  for  a  minimum  length  bridge  across  Pollys  Gut.  Two  studies 
were  made  in  this  connection.   In  each  the  alignment  was  nearly  at 
right  angles  to  the  Grass  River  Ipck  Dike,  continuing  in  a  tangent 
across  Pollys  Gut  to  the  existing  railroad.  The  two  alignments  were 
parallel  and  about  40O  feet  apart,  the  north  line  finally  being 
chosen  because  its  slightly  greater  length  was  more  than  balanced  by 

a  saving  of  40OO  C.Y.  of  embankment  and  less  damage  to  homes  on 
Cornwall  Island. 

6.  HIGH-.YAY  AIIGN.iEITr 

The  highway  alignment  from  the  Grass  River  Ipck  dike  to  Pollys  Gut 
was  governed  by  the  position  of  the  new  railroad  as  well  as  by  the  fact 
that  a  large  area  north  of  the  new  canal  will  be  utilized  as  a  spoil 
bank  for  material  taken  fr«n  the  canal  which  tests  have  shown  to  be  un- 
suitable to  support  a  hi^jhway  built  over  its  surface.   In  regard  to 
alignment  on  Cornwall  Island,  the  fact  that  the  deck  of  Pollys  Gut 
bridge  will  be,  for  clearance  purpose,  considerably  higher  than  the 
ground  in  the  immediate  vicinity,  influenced  the  decision  to  align  the 
hiiShwey  as  close  to  the  railroad  as  possible,  thereby  utilizing  the 
railroad  embankment  to  a  ^eat  extent. 

7.  GRADIiS 

After  combining  the  general  basis  of  design  for  the  existing 
railroad  with  a  proper  regard  for  the  factor  of  econoriy  it  was  decided 
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that  the  maximum  gradient  for  the  railroad  relocation  should  not 

exceed  0.7^  and  the  maximum  degree  of  curvature  should  not  exceed 

7  degrees.  The  maximum  gradient  for  the  highway  relocation,  in  conformity 

to  modern  practice,  was  held  to  approximately  l^,.     These  limiting 

factors  were  recognized  throughout  the  design. 

fi.  DESIGN  PROCEEDURE 

The  actual  construction  to  be  employed  will  provide  roads  as 
good  as  the  existing  roads.  However,  it  was  necessary  to  adopt  some 
tentative  plana  for  the  purpose  of  comparative  estimates  of  cost 
for  various  locations,  therefore  the  following  construction  was  assum- 
ed: 

For  railroad  -  90  lb,  rails  on  8"  x  6"  x  8'  -  0"  ties  with  12» 
stone  bdllast  beneath  the  ties  except  on  the  dike  whfere  the  quality  and 
compaction  of  the  embankment  warrant  the  use  of  G'   ballast. 

For  highway  -  22  foot  wearing  surface  composed  of  9"  gravel 
foundation  course,  4"  bituminous  penetration  macadam  bottom  course  and 
2»  asphalt  plant-mix  top  course,  6  foot  shoulders  except  on  fills  of 
more  than  3  feet  employing  7»5  foot  shoulders  and  guard  rail. 

9.   USE  OF  EXISTING  HIGHWAY  AM)  RAIIPOAD  AND  SALVAGING 

It  is  anticipated  that  the  existing  railroad  and  highway  will  re- 
main in  use  until  the  construction  of  the  relocation  is  complete^,  at 
which  time  the  switch-over  can  be  easily  accomplished  and  the  unneeded 
sections  salvaged  and  abandoned.  In  this  connection  it  is  planned  to 
remove  and  if  possible  salvage  the  South  Channel  Roosevelt  bridge  as 
soon  as  the  relocation  is  completed  and  in  any  event  before  navigation 
is  directed  through  the  new  Ipng  Sault  Canal. 

10,  ALTERNATE 

If  the  project  is  developed  for  power  only,  it  will  not  be  neces- 
sary to  relocate  the  railroad  and  highway. 
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E3TIMATE  OF  COST  OP  TEATDRE  NO.    35 
NEW  YORK  CH.TRAL  R.    R.    (OTTAWA  DIVISICM)  RELOCATION 


Item 

unit 

No. 

Designation 

unit 

Quantity 

Price 

Amount 

1 

Excavation  (Barth-R.R.) 

c.y. 

190000* 

.50 

$95000 

2 

Fill                (Earth-R.R.) 

c.y. 

166000 

.12 

19920 

3 

Reinf,   Cone,  pipe  24*   dia 

,      l.f. 

300 

5.00 

1500 

4 

•              •          ■       30"      ■ 

l.f. 

200 

8,00 

1600 

5 

Cone.   Hdw3.   for  24*   pipe 

each 

12 

35.00 

420 

6 

■            ■          ■     30"        " 

each 

8 

40,00 

320 

7 

Ballast 

c.y. 

11000 

2.30 

27500 

8 

Furnishing  Rails  and 

Accessories 

l.f. 

21500 

1.80 

38700 

9 

Ikying  Track 

l.f. 

21500 

1.50 

32250 

10 

Ties 

each 

11600 

2.00 

23200 

11 

Grade  Crossing 

each 

3 

250.00 

750 

12 

Clearing  and  Grubbing 

job 

2800 

13 

Acquiring  R.   0.    W. 

acre 

27 

200.00 

5400 

14 

R.   0.    W.   Fence 
Total 

l.f. 

32000 

.50 

IbOOO 
$265360 

Add  Engineering  and  Contingencies 

2K 

55640 

TOTAL  COST   OF  RELOCATION 
(OTTAWA  DIV.) 

OF  NL\?  YORK  CHfl-RAL  R.   R. 

$321000 

Cost  Der  mile:      321000  = 

$79,000 

4.07 

•     Includes  material  from 

borrow 
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ROOSEVEIir  BRIDGE  HIGHIIAY  RELOCATION 


Item 
No. 


Designation 


1  Excavation  (Earth-Hwy.) 

2  Fill  (I^rth-Hwy.  ) 
Reinf.  cone,  pipe  21;''  dia. 
Cone,  headwalls  tor  24"  R.C.P. 

3  Gravel  fill  base  (found. 

course) 

4  Regarding  Foundation  Course 

5  Bottom  Course  (4*  Bit. 

pen.  -iac.) 

6  Asphalt  Binder 

7  Top  Course-2"   plant  mix 

8  Fine  Grading 

9  Seeding 

10  Cone,  pav't.  (Br.  approaches) 
Metal  Reinf.  for  cone,  par't. 

11  Guard  Rail 

12  Clearing  and  Grubbing 

13  Acquiring  R.   0.   W. 

14  Guide  Posts 
Total 

Add  Engineering  and  Contingencies  21^ 
TOTAL  COST   OF  RELOCATION  OF  ROOSEVELT 


unit 

unit 

Quant i 

ty     Price 

Amount 

c.y. 

64000 

.50 

$32000.00 

c.y. 

55000 

.12 

660C.0G 

l.f. 

600 

5.00- 

3000.00 

each 

3C 

35.00 

1050.00 

c.y. 

10000 

1.80 

18000 . 00 

s.y. 

39000 

.20 

7800.00 

c.y. 

4500 

4.50 

20250.00 

gal. 

boooo 

.15 

12000.00 

s.y. 

49000 

.60 

39200.00 

s.y. 

100 

.20 

20.00 

acre 

1 

250.00 

250.00 

c.y. 

20 

25.00 

500.00 

s.y. 

100 

.30 

30.00 

l.f. 

7000 

1-25 

8750.00 

job 

2000.00 

acre 

6 

200.00 

1200.00 

each 

60 

2.50 

150.00 
$152800.00 

!S  2]^ 

32200.00 

lEVELT 

BRIDGE  H\7Y. 

$185000.00 

Cost  per  mile 


I85000 
3.75 


$49,500 


SIWMARY 


1.  New  York  Central  R.  R,   (ottavja  Div. )  Relocation. 

2.  Roosevelt  Bridge  Highway  Relocation. 
TOTAL  COST  OF  FEATURE  NO.  ^ 


$321,000 

185  »  000 

$506,000 


27 


FEATURE  no.  36 

RELOCATION  OF  URANStAJSSlOU  LINES 
OF  THE  3T.    LAWREIICE  RTTER  TO\TER  CO. 

BSTfilATE'OF  COST 


FEATURE  NO.    36  -  Relocation  of  tranaiaiasion  lines  of  the  St.   I^wrence  River 
Power  Co. 


a.     Estimated  Cost  of  Raising:  Tranaralssion  Line  at  Robinson  Bay  Ipck 


Item       Designation 


2 
3 

4 


6 
7 


Conductor;  (7200  ft. 
Aluminum  if  available 
4  13470  Copper) 
Towers;  Steel;  Furnish 

and  Erect 
Wood  Pole  with  Cross; 

Arm 
Insulators  and  IiJiscell- 

aneous ;  Towers  with 

Dead  End. 
Ground  Wire  (1^  at  rand 

steel);  Furbish  and 


unit 

Quantity 

unit 
price 

Amount 

I^  Ft. 

20,670 

$          .28 

$  5.760 

lb. 

140,000 

.12 

16,800 

Ea. 

'2 

100.00 

200 

^. 


1030.00 


2,060 


Erect. 
Concrete  Base 
Excavation 

L.   Ft. 
Cu.Yd. 
Cu.Yd. 

3.100 

300 

1,200 

.06 
10.00 

l.GO 
Subtotal 

1B6 
3,000 
1,200 

$29,206 

Temporary  Work 

a.     Wood  pole  Towers 

Ea. 

15 

$40.00 

$    600 

b.     Guy  Wire 

M.   Ft. 

4,000 

40.00 

160 

£.     Erecting  Conductors 

L.   Ft. 

21.000 

.09 
Subtotal 

1,890 
$2,650 

Totals   ($29,206  f  $2,650=)  - 
Engineering  and  Contingencies  21^ 
TOTAL  COST  OF  RAlSilJG  TRAlOdlSSION 

um:  AT 

ROBINSON  BAY 

$31,856 
7.144 

LOCK 


b.  Estimated  Cost  of  Forebay  Relocation 


unit 

Item 

Designation 

Unit 

Quantity 

Price 

Amount 

1 

Conductor  (350,000  C.  M. 
Copper);   Furnish  and 

Erect 

L.  Ft. 

94.590       $ 

.28 

$26,500 

2 

Ground  Wire  (^^   strand 
Steel);   Furnish  and 

Erect 

L.  Ft. 

20.960 

.06 

1,260 

3 

Towers;   steel;   Furnish 

and  Erect 

Ii)3. 

274.000 

.12 

32,800 
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b.     Estimated  Coat  of  Forebay  Relocation  (Cont'd.) 

unit 
Iteii       Designation  Unit  Quantity         Price  Amount 

4  Concrete  Base  in  Forebay       Cu.  Yd.  2,000  $15.00         $30,000 

5  Concrete  Base  Outside 

Forebay;    Ipck  and  \7all 

Extension  on  Cornwall 

Dike  Cu.  Yd.  410  10.00  4.100 

6  Insulators  and  Miscell- 

aneous 

a.  Suspension  Towers  Ba*  4     3P5»O0      1,220 

b.  Angle  Towers  Ba.  6           515.OO             3t090 

7  Excavation  Cu»  Yd. 4f800 If 00 4.500 

Total  $103,770 

Engineering  and  Contingencies  2J^  21,230 

TOTAL  COST  OF  FOBEBAY  RELOCATION  $125,000 


SUMMARY 

a^.  Estimated  Cost  of  Raising  Transmission  Line  at 

Robinson  Bay  Ipck  $  39 « 000 

b.  Estimated  Cost  of  Forebay  Relocation  125tOOO 

TOTAL  COST  OF  FEATURE  NO.  36  $164,000 
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ACCESS  AND  RELOCATION  BRUGES 
ANALYSIS  OF  DESIGN 
(Pertains  to  Features  12,  21,  29  and  35) 


ST.   LAWRENCE  FOTVER  PROJECT 
ACCESS  AND   RELOCATION  BRlDCiKS 


ANALYSIS  OF  DESIGN 
Index  of  Sections 


Section  No.  Title 


Page 

I  Introduction  33 

II  Design  Loads  ^^ 

III  Unit  Stresses  35 

IV  Concrete  37 

V  Investigations  of  Overburden  and  Bedrock  39 

VI  New  York   Central    Fteilroad   Relocation  Bridges  42 

VII  Barnhart  Island  Access  Bridge  44 

VIII  Access  Bridge  at  Lock  No.   19  -   Cornwall    Canal  45 

IX  Stete  Highway  No.   37  -  Relocation  Bridges  46 

X  Grass  River  Highway  Bridge  47 
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ST.   LAWPINCE  PIVEP  PROJECT 
ACCESS  AND  RELOCATION  BRIDGES 


ANALYSIS  OF  DESICT^ 
List  of  Plfites 


Plate  No.  Title 

V-1  New  York  Central  Railroad  Relocation  Bridge  No.   1   -   Crossing 

Grass   River 

V-2  New  York   Central   Iteilroad  Relocation  Bridge  No,   3  -   Crossing 

Polly's  Gut 

V-3  Barnhart   Island  Bridge  Site  -   Plan  and   Record  of   Exploration 

V-4  Channels  and   Cuts  -  plan  of  Exploration  -  Vicinity  of  Cornwall 

Island  -  No.   1 

V-5  Highway   Relocation  -  Plan  and    Record  of  Exploration  -  Bridge 

Sites,  Vicinity  of  VTaddington 

V-6  Grass  River  Bridge  Sites  -  Plan  and  Profiles  -  Soils  and  Founda- 

tion Exploration 

VI-1  New  York   Central   Railroad  -  Ottawa  Division   -   Relocation  - 

Location  Map 

VII-1  Access  To  Barnhart  Island   -  Typical  Bridges  end  Locations  - 

Combined   Railroad  and  Highway  Bridge 

VIII-1  Barnhart  Island  Powerhouse  -   Canadian  Access  Highway  and   Rail- 

road -  Lock  No,   19  Bridge  -  Location  Plan  -   Section  and   Detail 

IX-1  Proposed  Highway  Relocation  -  iTaddington  to   Coles   Creek   -  Studies 

X-1  Access  Highway  -  Bridge  -  General  Location  Plan 

X-2  Access  Highway  -  Bridge  -  Foundations  -  General  Plan,  piling 

Plan,  piers  No.   1  and  No.   6 
X-3  Access  Highway  -  Bridge  -  Superstructure  -  General  Plan  and 

Sections 
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Analysis  of  Design  -  Access  and  Relocation  Bridges 

SECTION  I  -  INTRODUCTION 

1-01.   SCOPE.  -  This  Analysis  of  Design  covers  the  work  done  on 
bridges  in  connection  with  the  St.  Lawrence  River  project,  with  the  exception 
of  those  at  the  Navigation  Canal  Locks.   The  lock  bridges  are  covered  in  the 
Analysis  of  Design  of  the  locks. 

1-02.  STATUS  OF  DESIGN.  -  Detailed  plans  for  all  of  the  bridges 
described  have  not  been  prepared,  but  sufficient  design  for  estimating 
purposes  has  been  completed.  Descriptions  of  the  several  designs  con- 
sidered and  proposed  are  given  in  Sections  V  to  Xi  inclusive. 

I-03.   FOUImDATION  EXPLORATION.  -  An  account  of  the  explorations  to 
determine  the  character  of  the  foundation  at  each  site  investigated  is  given 

in  Section  V. 
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Analysis  of  DeaigD  -  Access  and   Relocation  Bridges 

SiCTION   II   -    DESICr:  LC/J)S 

2-01.  HIGIiV?AY  BPILCEE  -  LIVE  LOADS.  -  Hifh^ay  spans  were  designed  for 
the  3t-'.ndard  K-20  live  loading  of  tiie  American  Association  of  Stete  Highway 
Officials,   1941  Specification. 

2-02.  COMBINED  HICHTAY  AI^D  RAILRCAD  BPIDGES  -  LIVF  LOADS.  -  Bridges 
to  carr>-  railroads  were  designed  for  Cooper's  engine  and  train  loading  in 
accordance  .vith  the  1940  Specifications  of  the  American  Railway  Engineering 
Association,  r/ith  class  of  loading  as  specified  in  Section  VI  to  IX,  in- 
clusive. .There  highway  and  railroad  loadings  occur  on  the  same  span,  the 
H-?0  highway  loading  is  applied  to  that  portion  of  the  highway  outside  of 
the  railroad  clearance  line  simultaneously  with  the  railroad  loading. 

2-O3.      DEAD  LOADS.   -  All   Structures  are  designed  for  full   computed 
dead  loads,    in  addition  to  live  loads.     Dead  load  camber  is   provided  for 
as  specified   for  each  type  of  structure   in  applicable  sections  of   the  I'^kl 
Specifications  of   the  American  Association  of  State  Highway  Officials  and 
of  the  American  Railway  Engineering  Association  for  highway  and  railroad 
spans,   respectively, 

2-04.      ICE  LOADS,   ^IND  LOADS,   STREAM  CUPRENT,   A.NX  DPIFT.  -    In   estimat- 
ing loads  due  to   ice,   wind,    stream  flo.v  and  drift,   the  reconmendations  of    • 
the  1941   Specifications  of   the  American  Association  of  State  iligh.vay  Of-  ' 
ficials  were   follov/ed.      Ice   thickness  of  12   inches   ^as  assumed  and,  on 
round  piers,    the  effective  width  of  pier  was   taken  as  2/3  of   the  diameter. 
The   intensity  of  pressure  used  was  4OO  pounds  per  square  inch. 
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Analysis  of  Design  -  Access  and  Relocation  Bridges 

SECTION  III   -   UNIT  STRFSSES 

3-01.     GETJERAL.    -   Except  as  noted  below,    the  .vorking  stresses  used 
in  the  design  are  as  reconmended  by   the  American  Associaticin  of  State 
highway   spans,   and  by   the  American  Railway   liigineering  Association  for 
railway  spans. 

3-02.      CONCRETE.   -  Working  stresses  for  the   two  classes  of  concrete 
(see  Section  IV)  are  as   follows: 

3i;00  Lb.  3000  lb. 

Concrete  Concrete 

Class  A  Class  B 

Nature  of  Stress  Ibs./sq. in,  Ibs./sq.in. 

1.  PLEXURE 

a.  Extreme  fiber  stress  in  com- 
pression 1225  1050 

b.  Extreme  fiber  stress  in  com- 
pression adjacent  to  supports  of 
continuous  or  fixed  beams  or  of 

rigid  frames  I40O  1200 

c.  Extreme  fiber  stress   in   tension  - 

Plain   concrete  only  70  60 

2.  AXIAL    C0I.IPRESSI0N 

a.  In  short  columns  with  lateral    ties 
(banded   columns) 

b.  In  short  columns  with  continuous 
spirals 

c.  Pedestals   -  Unreinforced  -  Gross 
section 

d.  Composite  Columns 

3.  BEARING 

a.  Load  over  entire  area 

b.  Load  over  partial  area  -  Maximum 
permissible 

h'     COMBINED  be:di::g  and  direct  stfess  - 

COMPRESSION  IN  EXTRHvU,  FIBER  -  In  no 
case  will  the  section  be  less  than 
that  required  where  axial  load  alone 
is  considered  using  stresses  in  2-a 
and  2-b  above. 

a.  Spiral  columns  with  entire 
section  in  compression 

b.  Spiral  columns  -  Tension  in 
section 

c.  Banded  columns  -  Entire  section 
in  compression 

d.  Banded  columns  -  Tension  in 
section  (Short  columns  only, 
i.e.  max.  l/r«/^o) 

e.  Arches 
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785 

675 

980 

840 

875 
875 

750 
750 

875 

750 

1225 

1050 

1225 

1050 

1225 

1050 

1050 

900 

1225 
1225 

1050 
1050 

3hOO  lb.  3000  lb. 

Concrete  Concrete 

Class  A  Class  B 

Nature  of  Stress  Ibs./sq.in.  Ibs./sq.in. 

5.  SHEAR 

a.  Beams  -  No  web   reinforcement  nor 
special  anchorage  of  longitudinal 

steel  70  60 

b.  Beams  -  No  .veb   reinforcement   - 

longitudinal  bars  specially  anchored       I05  90 

c.  Beams  -  Web  reinforcement  but 

longitudinal   bars  not  anchored  210  I8O 

d.  Beams   -  Vfeb   reinforcement  and 

longitudinal  bars  specially  anchored       315  270 

e.  Flat  slab  -  At  critical    section  I05  90 

f.  Footings  with  hooked  ends  IO5  90 

g.  Punching  shear  260  225 
h.      Flat  slabs  -  Beams  at  walls  and 

openings  -  Torsionel    shear  plus 

direct  shear  -  Web   reinforcement 

and  longitudinal  bars  specially 

anchored  5^3  450 

6.  BOND 

a.  Beams,   slabs,   and  one-vay  footings  - 
Plain  bars   (where  special   anchorage 

is  provided)  I40  120 

Deformed  bars  175  ^50 

b.  T.vo-way  footings 

Plain  bars  I05  90 

Deformed  bars  I35  II5 

c.  Cold  drawn  steel   wire  70  60 
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Analysis  of  Design  -  Access  and  Relocation  Bridges 
SECTION  IV  -  CONCRETE 

4-01,   CLASSES.  -  Two  classes  of  concrete  will  be  used.   In  general, 
Qass  "A"  concrete  will  be  used  in  deck  slabs,  beams,  sidewalks,  etc;  and 
Class  "B"  for  reinforced  abutments,  piers,  pile  caps,  and  all  other  portions 
not  designated  for  Class  "A"  concrete. 

4-02.  STRENGTH.  -  (28-day  Compressive  Strength) 

Average  for  any  25 
Class  Oonsective  Cylinders 

A  3400  lbs.  per  sq.  in. 

B  3000  lbs.   ■   ■    " 

4-O3.  CET.CTJT  TYPE.  -  All  cement  will  be  of  the  moderate-heat-of- 
hardening  type  conforming  to  the  requirements  of  Federal  Specification 
SS-C-206a. 

4-O4.     AGGREXiATE  INVESTIGATIONS.   -  Extensive  surveys  have  been  made 
of  the  sources  of  fine  and   coarse  aggregates  in  the  vicinity  of  the  project. 
Ihe  results  of  these  surveys  are  described   in  detail   in  paragraph  12-03  of 
the  Analysis  of  Design  for  Long  Sault  Dam. 

4-05,      COARSE  AGGREGATE. 

(a)  Q.ual i ty .   -   Coarse  aggregate  of  standard  quality  will  be 
required  and  may  be  washed  gravel  or  crushed   stone.     An  allowance  is  made 
of  5  percent  for  soft  fragments,   1/4  of  1   percent   clay  lumps,   and  removal 
by  decantation  of  1  percent. 

(b)  Sizes,   -   Coarse  aggregate  will   be  graded  and   stored  separately 
in  three  sizes,  namely: 

(1)  3/16-  to  3/4- 

(2)  3/4-   to  1-1/2- 

(3)  1-1/2''  to  3" 

For  Class    "A"   concrete  the  maximum  size  aggregate  will  be  not     more  than 
1-1/2  inch;    and   for  Class    "B"   not  more  than  3  inches. 

4-06.      FINE  AGGREGATE, 

(a)  Quality.    -  Fine  aggregate  will    consist  of  either  natural 
sand  or  crushed  stone  sand.      If  crushed  stone  sand  is  used,    it  will  be  made 
from  durable  dolomite  or  other  stone  of  equal   or  greater  resistance   to 
leaching,   abrasion  and  frost  action. 

(b)  Size.   -  Fine  aggregate  will   be  well   graded  from  coarse  to 
fine  and  will   be  required   to  have  slightly  higher  percentages  of  material 
passing  the  No.  50  ^nd  No,   100  sieves  than  are  customarily  required.     The 
finer  gradation  is   intended  to  aid  in  improving  the  workability  and  water- 
tightness  of   the   concrete. 

(c)  Tests.   -  Both  fine  and   coarse  aggregate  will   be  subjected 
to   careful,    thorough  analyses   to  determine  conformity  with  all   specified 
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requirements,    including  freezing  and  thawing  and  magnesium  siilphate  tests 
for  soundness. 

4-07.     MIXING  WATER.    -   Pesults  of  standard  laboratory  tests  and  reports 

from   the  U.   S.    Geolog-ical   Survey   indicate   that  St.  Lav7rence  River  water  is 

satisfactorily  free  from  injurious  chemicals  and  ordinarily  free  from  exces- 
sive amounts  of  suspended  silts,    etc, 

k'Od.      PROPORTIONING. 

(a)  A££re£ate.   -  The  total  volume  and   proportions  of  aggregates 
to  be  used   in  each  cubic  yard  of   concrete  will   be   that  necessar^    to   produce 
a  dense  mixture  of   the   required   workability.      The   individual   mixes  will   be 
designed  to   secure  concrete  having  suitable  workability,   density,    imper- 
meability,  and  required  strength  without   the  use  of  an  excessive  amount  of 
cement. 

(b)  Cement.   -   It  has  been  assumed   that   the  two   classes  of  con- 
crete to  be  used  would  have  the  following  cement   contents  per  cubic  yard: 

Class    "A"  5.0  to  6.0  bags 

Class   "B"  4.0   to  5.0  bags 

Concrete  deposited   in  water  6.5  bags 

(c)     \7ater  Content  and   Consistency  of  Concrete.   -  In  calcxilating 
a    total  water  content  in  aay  mix,    the  amount  of     moisture  carried  on   the 
surfaces  of  the  aggregate  particles   shall  be   included.     In  all   cases,    the 
amount  of  water  to  be  used  will   be  the  minimum  amount  necessary   to  produce 
a  plastic  mixture  of   the  strength  specified  and  of   the  desired  density, 
uniformity,   and  workability.      In  general,    the  consistency  of  any  mix  will 
be   that  required   for   the  specific  placing  conditions  and  methods  of  placing. 
Ordinarily   the  slump   shall   be  between  1-1/2  inch  and   2  inch  for  Class    "B" 
and  between  1-1/2  inch  and  3  inch   for  Class    "A"  by   "Method  of  Testing  for 
Consistency  of  Portland  Cement  Concrete"  of   the  American  Society  for  Test- 
ing Materials. 

4-09.      MIXING  AND  PLACING. 

(a)  Plant.    -  The  contractor  will  be  required  to  provide  a   ccxnplete, 
modern  and  dependable  mixing  plant   equipped  with  automatic   timers,  weighing 
units  and  means   for  measuring  and   indicating  water  entering  the  mixes. 

(b)  Placing.   -   Thorough   cleaning,   dewaterin^,    and  preparation  of 
rock  surfaces  v»ill  be  required  before  concrete  is  placed.      Concrete  shall 
be  placed  in  a  manner  which  will   avoid  segregation  of  materials.      The 
specifications  will    require   that   the  maximum  height  of  lift  for  any  struc- 
ture be  approved  by   the   contracting  officer. 

4-10.     FINISHING.   -  Exposed  concrete  surfaces  are  to  be  given  a   smooth 
finish  but   rubbing  with  carborundum  will   not  be  required. 

4-11.     ABSORPTIVE  FOFM  LINING.   -   Absorptive   form  lining  of  approved 
type  will  be  required  on  all   permanently  exposed  formed  concrete  surfaces 
in  order  to   insure  a  dense  concrete  surface. 


38 


Analysis  of  Design  -  Access  and  Relocation  Bridges 

SECTION  V  -    INVESTIGATIONS  OF  OVEPBUFDEN  AND  BEDK)CK 

5-01.      GENERAL.    -   In  conjuction  with  economic   studies  made  for  the 
proposed  highivay  and   railroad  bridges,   all  proposed  sites  were   investigated 
to  determine  ecological  and  subsurface  conditions.      The   exploration  con- 
ducted by  the  U.   S.    Corps  of  Engineers  for  the  purpose  of  obtaining  over- 
burden and  bedrock   information  included  geological   reconnaissance,   drilling 
in  overburden  and  bedrock,   probing,   excavation  of  test  pits  end  auger  holes, 
and  the  determination  of  bedrock  elevations  by  the  seismic  method.      Conplete 
field  logs  of   the  drill  holes,   probings,    test  pits  and  auger  holes,   and   the 
results  of  the  seismic   investigations  are  on  file  in   the  St.  Lawrence  River 
District  Office.     All   soil  samples  and  rock  cores  are  stored  in  the  district 
soils  laboratory. 

5-02.     METHODS  OF  EXPLORATION.   -  Holes  of  two  sizes  were  drilled  while 
exploring  the  bridge  sites.     Holes  for  the  purpose  of  determining  both  over- 
burden and  bedrock   conditions  were  drilled  with  diamond   core  drilling  equip- 
ment using  3-1/2  inch  casing  in  the  overburden  and  2-1/8  inch  bit    to  obtain 
rock  cores.     Holes  drilled   specifically  for  overburden  investigation  were 
drilled  using  2-1/2  inch  and  3-1/2  inch  casings  were  used,    the  overburden 
was  dry   sampled  using  a  sampling  tube  1-1/2  inches  and  2  inches   in  diameter, 
respectively.     Soil   samples  were  taken  at  5-foot  intervals  or  at   changes   in 
material,  and  wash  boring  between  samples  was  permitted.     Holes  were  probed 
with  a  Highmark  probing  Machine  using  a  1-1/4  inch  diameter  probing  pipe 
with  a   removable  closed  pointed  end.      The  probing  pipe  was  driven  with  a 
hammer  weighing  164  pounds,   dropping  approximately  12  inches  at  an  average 
rate  of  50  blows  per  minute.     Seismic  lines  were  fired  at  one  proposed 
bridge  site,   as  shown  on  Piste  V-6,    to  determine  the  elevation  of  bedrock 
and   the  existing  soil   conditions.     The  method  used  was  developed  by  E.    R. 
Shepard,   Senior  Physicist,   Office  of  the   Chief  of  F^igineers.     A  report 
describing  the  entire  seismic  investigation  conducted  at  the  St.  Lawrence 
River  Project  is  on   file  at   the  District  Office.     Test  pits  and  auger 
borings  were  excavated  to  determine  overburden  conditions  at  some  sites. 
"Hie  location  and  records  of  all   exploration  are  shown- on  Plates  V-1   to  V-6. 

5-O3.      RESULTS  OF  EXPLORATION.    -   The  overburden  and  bedrock   conditions 
at  each  of  the  bridge  sites  are  discussed  in  the  following  paragraphs, 
(a)     New  York   Central   Railroad   Relocation  Bridges. 

(1)     Grass  River  Crossing.   -  Four  holes,   D-I305.   D-I306, 
D-I3II,  were  drilled  in  the  river  at  this  site  at  the  locations   shown  on 
Plate  V-1.     As  disclosed  by  the  drill  holes,   bedrock  varies  between  Eleva- 
tion 101.2  on   the  southeast  side  of  the  river  and  113*4  on  the  northwest 
side  of  the  river.     At  D-1305  on  the  northwest  side  of  the  river  the  over- 
burden consists  of  loose  sand   and  silt  to  11.0  feet  underlain  by  loose  to 
compact  silty  sand  and  gravel    to  bedrock  which  is  at  Elevation  113.4*     At 
D-I306  on   the  southeast  side  of   the  river  the  overburden  is   composed  of 
fairly  loose,    silty,   sand  and  gravel    to  bedrock  which  is  at  Elevation  101.2. 
The  overburden  at  holes  D-I3IO  and  D-I3II   in  the  river  channel   consists  of 
18  to  28  feet  of  soft,   silty  clay  overlying  fairly  loose,    silty,    sand  and 
gravel.     Bedrock  at  holes  D-I3IO  and  D-I3II   -vas  encountered  at  Elevations 
of  103.8  and  102,6,   respectively. 

(2)     Polly's  Gut  Crossing.    -   Three  holes,    D-1372   to  D-I374, 
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Inclusive,   were  drilled  at  this  site  "t  the  locations  shown  on  plate  7-2. 

The  bedrock    is  apparently  quite  level    varying  between  Elevation  102,9  6^ 
98.8  at   the   three  drill    holes.     "Hie  overburden  on  both  the  Maasena  Point 
and   Cornwall    Island  abutments  end   in  the  bed  of  Polly's  Gut   is   fairly  loose 
to  compact,   silty,  gravelly  sand, 

(3)     Bridge  Site   in   the  Vicinity  of  the  Canadian   Customs 
Office  on  Cornwall    Island.    -   Two  holes,   D-I236  and  D-1257i  were  drilled 
at  the  locations  shown  on  Plate  V-i|.     Drill   holes  D-I236  and  D-1237  showed 
rock   to  be  at  Elevation  117.7  and  102,6,   respectively.     At  D-I256  the  over- 
burden consisted  of  8  feet  of   silty  clay  underlain  by  silty,    gravelly  sand, 
and  at  D-I237   the  overburden  consisted  of  12.0  feet  of  soft  sand  and  silt 
underlain  by  silty,   gravelly  sand. 

(b)  Bamhart  Island  Access  Bridge.   -  Four  holes  were  drilled  at 
this   site  at   the  locations  shown  on  plate  V-3»     Hole  D-1245  drilled  on  the 
Ne*    I'ork  mainland  showed  rock   to  be  at  Elevation  II9.6  and   the  overburden 
at  this  location  consisted  of  fairly  compact   to  compact,    silty,   and  gravel- 
ly sand.     Holes  D-I246  and  D-I252  were  drilled  in  the  south   channel   and 
shoAed  rock   to  be  at  Elevation  120,3  and  127,1,    respectively.     At  D-l>46 

the  overburden  consisted  of   compact,   silty,    and  gi^velly   sand  while  at  1^1252 
soft,   silty   clay  exists   to  within  a  foot  of  bedrock,      D-1253  drilled  on  Bam- 
hart Island  showed  rock  to  be  at  Elevation  14i|,5.     The  overburden  at  the 
hole   consisted  of  I6  feet  of  loose  uniform  sand  overlying  soft,   silty  clay 
which  extends   to  a  depth  of  45  ^eet  and   is  underlain  by  compact,   silty,   and 
gravelly  sand   to  bedrock, 

(c)  Bridge  at  Lock  19»   -  No   subsurface  investigations  have  been 
made  at   this  site.     Four  probings  were  made   in  the  vicinity  of  Lock  19  in 
conjunction  with  the  earth  embankment   for  the  railroad  fill,     "Hie  locations 
of   the  probings  are  sho//n  on  Plate  V-4»     The  probings  showed   the  overburden 
to  be  apparently  firm  but  because  the  excavation  from  the   Cornwall   Canal 
vaay  have  been  spoiled   in  this  area,    the  results  of  these  probings  are  not 
conclusive  and  soil    conditions  may  be  quite  variable.      This  site  should  be 
explored  with  drill   holes  before  final   design  of   the  bridge  is  completed. 

(d)  State  Highway  Bridges  on  Route   37. 

(1)  Bridge  Site  at  Doles   Creek.   -  Exploration  consisting 
of  one  drill   hole  end   five   test  pits  has  shown  the  overburden   in  the  valley 
bottom  at  the  Coles  Creek   site  to  consist  of  0   to  ^,0  feet  of  silty  sand 
underlain  by   compact,   silty  and  gravelly  sand.     The  location  and   record  of 
the  exploration  is  shown  on  Plate  Y-S* 

(2)  Bridge  Site  at  Brandy  Brook.   -  Two   test  pits  and  two 
auger  holes  were  excavated   to  esplore   this  site.     The  location  and  record 
of  the   exploration   is  sho^n  on  Plate  V-5«      The  overburden  in   the  valley 
bottom  and  abutments   consists  of     firm  material,   generally  a  silty,   gravelly 
sand . 

(3)  Bridge  Site  et  Little  Sucker  Brook.    -  One   test  pit 
*as  excavated  in  the  valley  bottom  at  the  Little  Sucker  BJ~ook   site  at  the 
location  sho.Tn  on  Plate  V-5«     The  pit  showed  silty  sand  and  gravel    to  exist 
3.0  feet  below   the  ground  surface,   and  it   is  believed   that   the  valley  bottom 
consists  of  firm  material    throughout. 

(e)  Grass  River  Highway  Bridge. 

(1)     Line    "A,"  Grass  River.    -  Four  probings  *ere  made  in 
the  river  at   this  site  at   the  locations  shown  on  Plate  V-6.      Probings  PH- 
iU.93  and  PH-i|199  met  refusal   at  the  river  bottom.     Probing  PH-i;200  and  PH- 
4?01    penetrated   2  feet   and  4.1   feet,   respectively,   below   the  bed  of  the 
river.     PH-4200  met  refusal  but  PH-4201   had     to  be  discontinued  becaused 
the   current  of  the   river  bent   the  probing   pipe  and  made   further  driving 
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impossible.     The  penetration  rates  of  these  probincs   indicnte   that   the  over- 
burden is   compact,    firm  material .      From  all   exploration  available,    it  is 
believed  that  bedrock  at  the  site   is  between  Elevations  I30  and  1^0. 

(2)     Line    "B,"  Grass   River.    -  T/o  holes  were  drilled  on 
shore  and  seven  probings  were  made  in   the  river  at   this  site  at  the  locations 
shown  on  Plate  V-6.      Drill   holes   D-I267  on   the  north  bank  and  D-1268  on   the 
south  bank  of   the   river  shoved  rock    to  be  at  Elevations  140.2  and  li|8,5, 
respectively.      On   the   north  side  of   the   river  the  overburden  consisted  of 
13   feet  of  variable  marine  clay  underlain  by  a  fairly  loose,   variable, 
silty  and  gravelly  sand.     On   the  south  bank  of  the   river   the  overburden 
consisted  of  loose    to   fairly  compact,   silty  and  gravelly  sand.      The  probings 
all  met  refusal   at    the  bottom  of   the  river. 

(3)  Line    "C,"  Grass  River.    -   Four  holes  were  probed   in   the 
river  at   this  site  at   the  locations  shown  on  Plate  V-6.     All   probin^rs  met 
refusal   at   the  bottom  of   the  river. 

(4)  Massena  Power  Canal   Bridge  Site,    -  Four  seismic   lines 
*ere   fired   to  determine   the   elevation  of  bedrock  at  this  site.     The  locations 
of  the  lines  are  shown  on  Plate  V-6.      The  results   indicate   that   the  eleva- 
tion of  bedrock   in   the  vicinity  varies  between  139*3  and  1^7.5  feet. 
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SECTIOxN  VI   -  NBV   YOFK    CENTRAL   RAILPOAD   RELOCATION  BFIDGES 

6-01.      GENERAL.    -   Relocation  of   the   tracks  of  the  Ne.v   York   Central 
Railroad,   Ottawa  Division,   and  of   the   Roosevelt  Bridge  Highway,   neces- 
sitates  construction  of   three  permanent  combined  highway  and  railroad 
bridges  according  to   the   relocation  plan  adopted,   *hich  is   sho*n  on  Plate 
VI-1.     A  complete  explanation  of   the  reasons  for  selecting   this  relocation 
plan  appears   in   the    "Design  Analysis,   New  York   Central    Railroad   -  Ottawa 
Division  and   Roosevelt  Bridge  Highway  Relocation"  which  appears  as  Appendix 
111-0(3)   in  the  Final   Report  on  the  St.  La.vrence  River  Project  and   in 
Chapter  III,   Feature  35,    in  the  body  of   the   Report. 

The  bridges  described   in  this  section  are  those  over  the  Grass  River 
and  over  Polly's  Gut.     The   third  bridge,   which  is  not  described  in   this 
Analysis,  will  be  a   swing  bridge  at   the  Grass  River  Lock  of  the  naviga- 
tion canal   and  is  covered   in   the  Analysis  of  Design  for  the  Lock. 

A  Part  of   the  relocation  plan  is   the   removal   of  the  present  highway 
and  rail/fay  bridge  aci*oss   the  south  channel  of  the  St.  Lawrence   River  bet- 
v.een   the  New   York  mainland  and  Cornwall    Island. 

6-02.      PRIORITY.    -   Relocation  of   the   railroad  and  highway  will   not  be 
necessary    if   the  St.  Lawrence  Development  does  not  include   the  navigation 
canal.      If   the   canal    is  built,    the  relocation  work  need  not  be  completed 
until   such   time  as    the  canal    is  ready  for  use.     However,    completion  of  a 
portion  of   the  new  route,    including  the  Grass   River  Bridge,  would  be  de- 
sirable  as  a  means  of  access   to   the  site  of   the  Grass   River  Lock. 

6-03.      GRASS  RIVER  BRIDGE. 

(a)  Designs  Considered.  -  Three  designs,  as  tabulated  belo-v, 
were  considered,  each  providing  for  a  20-foot  highway  .vith  a  single  track 
railroad  in  the  center  of  the  highway.  Timber  decking  will  be  used  under 
the  rails,  with  a  concrete  roadway  slab  on  either  side,  pier  foundations 
will  be  on  rock  and  the  abutaients  will  be  supported  by  steel  H-beam  piles 
to  rock.  All  three  designs  are  for  bridges  at  a.)proximately  the  same 
location.      Railroad  live  load  is  E-60. 

(1)  Four  deck   plate  girder  spans,    each  I33  feet  6   inches 
long  with  a  29  foot  6   inch  approach  span  at  each   end  and  a  removable  75 
foot   center  span.      Total   length,    668  feet.      Bridge  on  30*^   skew.      Deck 
Elevation  18/i. 

(2)  Three  continuous  I63  foot  deck  plate  girder  spans  on 
each  end  with  a  76  foot  lift  span  f;t    the  center.      Total   length,   105^1  feet. 
Deck   Elevation  I70. 

(3)  Three   continuous   I52  foot  deck   plate  girder  spans  on 
each   end  .vith  an  32^   foot   center  span.      Total    length,    996   feet.      Deck  Eleva- 
tion  211. 

(b )  Desirn  Adopted.    -   Design  Number  3  "^s  adopted,   although 
comparative   estimates   shov   its   cost    to  be  considerably  more   than   design 
Number  1   and  about    the  same  as  design  Nurnber  2.      Itie   advantage  of  design 
Number  3  is    that   it   provides  a   clearance  of  30  feet  at  lo*  weter,   which  is 
adequate  for  passage  of   the  Aluminum  Company  dredge,    thus  eliminating  the 
need  for  c.   lift  or  removable  span.      The   deck  will   be  well   above   the  maximum 
high  watf^r  level,    Klevation  I76. 
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6-04.      BRIDGE  OVER  POLLY'S  GUT. 

(a)      Designs  Considered.    -  Four  desig;is  were   considered  for  this 
brid£e,   as   tabulated  belo»v,   with  deck  arrangement  and  construction,   piers, 
and  abutments  as  described  for  the  Crass  River  Bridge.     All    four  designs 
ore  for  bridges  nt   approximately  the  same  location.      Railroad   live  load   is 
E-60. 

(1)  Three  continuous  I66  foot  deck  plate  girder  spans  at 
each  end.      Tbtal   length,   1000  feet.     Deck   Elevation  I90. 

(2)  Three  continuous  1^0  foot  deck  plate  girder  spans  at 
each  end.      Total   length,   840  feet.      Deck  Elevation  213. 

(3)  Truss  cantilever.      Center  span  i;2jO  feet,   each  end   span 
?00  feet.     Total  length,   3^0  feet.      Deck  Elevation  205 . 

ik)      Continuous   truss  bridge.      Center  span  i|i|.0  feet,   each 
end   span  200  feet.      Total   length,   840   feet.     Deck  Elevation  205. 

(b)     Design  Adopted.   -  On  the  basis  of  economy,   as  indicated  by 
comparative  estimates,   design  Number  2  was  adopted. 
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SECTION  VII   -   BARJHART  ISl.A^ID  ACCESS  BRIDGE 

7-01 •      G5UEPAL.    -   Studies  heve  been  made  for  a    temporary  bridge   to 
span    the  south  channel   bet.veen   the  noainland  pnd  Bernhert  Island.      The 
purpose  of   this  brid^^e  would  be   to   provide  access   to  the  po-verhouse  site 
for  tr^jns porta t ion  of  construction  equipment,   and   the  bridge  would  be 
removed  after  completion  of  the  project.     Ko.vever,    thf;  period  of  useful- 
ness  .vouj  d  be  short  on  account  of   the   time  required   for  cons tnact ion,    end 
it   is  doubtful   whether  construction  of   this     bridge   is   //arranted, 

7-02.      DESIGN  LOADII^JG.   -  The  E-40  railroad  loading  with  nwdified   impact 
for  reduced  speeds    .as  used.     The  highway  is  desit.-ned   for   the  standard  Ii-20 
loading  of  the  A.A.S.H.O. 

7-O3.     DESIGN.    -   Studies  m£>de   include  deck  plate  girder  bridges,   both 
simple  span  and  continuous,    truss   cantilever  and  suspension  types.     All 
studies  provide  for  a   single   track   railroad  on  one  side  decked  over  for 
heavy   equipment  and  fox  a  highway  with   a   three-foot   sidewalk  on  the  other 
side.      Comparative   estimates  were  not  made  and  no  selectior^  for  a  final 
design  was  made  from  the  studies.     Types  and  locations   considered  are  shown 
on  Plate  VII-1. 
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SECTION  VIII   -   ACCESS  BRIDGE  AT  LOCK  19   -    COFMWALL    CANAL 

8-01.     GE^RAL.    -  The  purpose  of   this  bridge  is   to  provide  access  by 
highv/ay  and  railroad  from   the  Canadian  side  of  the  St.  Lawrence   Piver  across 
the  Cornwall    Canal   to   the  Barnhart  Island  Powerhouse,   both  during  construc- 
tion and  after  completion  of  the  project.      The  south  abutment  must  rest  on 
the  narrow   canal   embankment  and    the  highway  and   railroad  must  bear  sharply 
to    the  west   from  the  south  end  of   the  bridge   to   follow    the  embankment   to  the   end  of 
the  powerhouse.      In  order  to  keep   the   cui^e  radii  as   large  as  practicable, 
the  bridge  crosses   the  canal  on  a  48°  angle  .vith   the  lock  center  line.     The 
location  plan  is   shown  on  Plate  VIII-1. 

8-02,     PRIORITY.   -  This  bridge  should  be  completed  as  soon  as  possible 
after  the  start  of  construction  on  the  St.  La.vrence  project,   as   it  will   be 
needed  at  an  early  stage   for  transporting  materials  and  equipment   to   the 
powerhouse   construction  area. 

8-03.      DESIOJ. 

(a)     location  and  Alignment.    -   There  was  little  choice  in  location 
as   the  crossing  at  the  lock  shows  obvious  economy  over  the  longer  crossing 
which  would  be  required  elsewhere  on     the  canal.     An  earlier  plan  for  a 
crossing  about  one  mile  upstream  from  the  lock  was  abandoned,   as  studies 
indicated   that  a   construction  bridge  across   the  canal  between  locks  would 
cause  considerable  delay  to   shipping.     The  alignment  was  dictated  largely 
by  the  conditions  at  the   south  approach  as  explained  in  paragraph  8-01. 

(b)  Span  Arrangement.   -  The   span  arrangement  adopted   consists 
of  a  fixed  steel    truss  span  across  the  pool   above  the  lock  spillway  on  the 
north  side  of  the   canal,   and  a  bob   tail,    concrete  counterweigh ted ,   steel 
S'Ving  bridge  on  the  south   side  across   the  lock  near  the  upper  gate.      A 
short  embankment  section  across  an  abandoned   lock  between   the  spillway  and 
the  present  chamber  connects  the  two  spans.     Both  spans  are  of  the  '.Tarren 
sub-divided  through  type.     All  piers  are  independent  of   the  lock  walls  and 
rest  on  concrete  piles.      When  retracted,    the   swing  span  will   have  a  clear- 
ance of  five   feet  from  the  edge  of  the  lock  wall  with  a  maximum  swing  of 
approximately  ^CP .      It  is   intended  to  use  machinery   identical   with  that  to 
be  used  on   the  lock  bridges  at  Grass  River,  Point  Rockway  and  RDbinson  Bay, 
thus   effecting  a  saving  due   to  part  duplication. 

(c)  Deck.  -  The  deck  on  each  span  carries  a  20- foot  roadway, 
with  a  3-^00*  sidewalk  on  each  side,  and  a  single  track  railroad  in  the 
center.  The  rails  are  of  the  giixier  type  and  rest  on  creosoted  timber 
ties  supported  on  the  floor  stringers.  The  roadway,  including  the  area 
between  the  rails,  is  floored  with  open  type  grating  in  order  to  reduce 
dead  load  and  to  eliminate,  as  much  as  possible,  accumulation  of  snow 
and  ice. 

(d)  Loading.   -  The  E^60  railroad   loading  with   23  percent  im- 
pact was  adopted. 


45 


Analysis  of  Design  -  Access  and  Relocation  Bridges 

SECTION  IX  -   STATE  HIGHWAY  NUMBEP  37   -   RELOCATION  BRIDGES 

9-01.      GENERAL.    -   Flooding  of  lands  along  the   south  shore  of   the 
river,   due  to  backwater  from  the  Long  Saul t  Dam,    will  make   it  necessary   to 
relocate   the   portion  of  New   York  State  Highway  Number  37  from  a  point  about 
4000  feet  east  of  Coles  Creek,   westward  to  faddington  Village.      A  discus- 
sion of  the  various   locations  considered  and   the   reason  for  selecting  the 
location  adopted  appear  in   the  design  Analysis   for   "Highway  Relocation  in 
the  United  States  bet^feen  Waddington  and  l.tessena.   State  Highway   Routes  3? 
end   37-B,"  Appendix  111-0(4)  of  the  Final   Report  on   the  St.  La*rence  River 
Project.     A  plan  of   these  locations   is  shown  on  Plate  IX-1. 

A  factor  in   the   selection  of  Location  1   was   the   elimination  of   the 
necessity  for  a  new  bridge  at  Big  Sucker  Brook.      Estimates  were  based  on 
the  construction  of  ne.v  bridges  at   Coles  Creek,  Brandy  Brook  end  Little 
Sucker  Brook.     However,   preliminary  studies   indicate  that   the  present 
plate  girder  spans  et   these  sites  may  possibly  be  utilized,    thus   further 
reducing  costs. 

9-02.     PRIORITY.   -  The  road  relocation  and  bridges  should  be  given  a 
second  priority  as   the  old  route  may  be  used  until    the  Long  Saul t  Dam  pool 
is   formed. 

9-03.     DESIGN. 

(a)  General .    -   It  is  intended   to  build  all   three  bridges   in  the 
dry  and    to  excavate  ne«  channels   afterward.     Piers  and  abutments  will   be 
founded  on  piles.      In  each  case,    there  will  be  three  continuous,    concrete 
beam  and  slab  deck  spans  carrying  a  22- foot  roadway  and  a  3- foot   sidewalk. 

(b)  Coles   Creek  Bridge.   -  Span  lenfe_ths  will  be  40  feet,   30  feet 
and  40  feet, 

(c)  Brandy  Brook  Bridge.    -  Span   lengths  will  be  42  feet,   JO  feet 
and  4^    feet. 

•  (d)     Little  Sucker  Brook  Bridge.   -  Span  lengths  will  be  34  feet, 

30  feet  and  34  feet. 
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Analysis  of  Design  -  Access  and   Ftelocation  Bridges 

SECTION  X  -    GRASS   RIVEP  TEIVPORAPY  HIGH^TAY  BRIDGE 

10-01.      GENERAL.    -  The  Grass  River  highway  bridge  will  be  a   temporary 
structure  for  access  from  the  south   side  of   the  Grass  River  to  Seaway 
Village,    the  Long  Sault  Dam  and  Canal,   and    the  Powerhouse  construction 
areas.     Use  of   the   existing  Main  Street  bridge  in  Massena   is  not  practicable 
on  account  of  the  large  amount  of  traffic  which  it  now  carries  and  its  loca- 
tion  in  a   congested  area  with   indirect  approach  routes  at  either  end.      The 
floor  system  of   the  present  cantilever  bridge   at   tiie  Aluminum  Company  plant 
is   inadequate  in  roadway  width  and  load  capacity  for  passage  of  heavy    con- 
struction equipment,   but  studies  have  been  mode  for   increesing  its   capacity 
from  its  present  10   ton  rating  to  H-20  highway  loading.      If  this   is  done, 
the  proposed  bridge  will   not  be  built. 

10-02.     PRIORITY.    -  The  bridge  must  be  of  first  priority   in  order   to 
have     direct  access   to    the  construction  areas  as  soon  as  possible  after 
work    is  started  on   the  St.  Lawrence  project. 

10-03.      DESIGNS   CONSIDERED. 

(a)  The  first  design  was   for  a  20°   skew,    steel   stringer  trestle 
carrying  a  highway  only.      It  was  originally  intended    to     use  H-beam  pile 
bents  but,   due  to   the   high  rock  elevation  in   the  river  bed,    the  design  was 
changed    to   cellular   type  concrete  piers  and   the   skew  /^as  changed    to   22°. 
The  nine  spans,    totalling  313  feet  8  inches,    consist  of  a  removable  center 
span  of  about  67  feet  with  three  equal   continuous  spans  on  either  end.     The 
deck   carries  a   24- foot   roadway  and  a   3-^oot  sidewalk.      At    the   time   this  de- 
sign v^as  made,    it  was   intended   that  a  separate  railroad   crossing  .vould  be 
built  by  the  Government  about  a  mile  downstream. 

(b)  The  second  design  was   for  a  combined  highway  and  single     trcck 
railroF.d  bridge,    eliminating  a  second  crossing  for  a  railroad.      The   total 
length  is  ^dk  feet.     The  highway  portion  consists  of  a  72-foot  removable 

span   in   the  center  with   three  equal    continuous  spans   and  a  27- foot  approach 
span  at  either  end.      In  the  railroad  portion,    six  equal   simple  spans  are 
used    instead  of    the   six  continuous  spans.     The   railroad  deck   is    the  open 
type  and  for  E-50  loading.     The  highway  deck  consists  of  a  24- foot  road- 
way and  a  3-foot  sidewalk,   of  concrete  slabs  over  the  fixed  spans   and   con- 
crete filled  grating  on  the  removable  span. 

(c)  The    third  design  was  for  an  untreated   timber  Howe   truss  of 
the    through   type.      This  design  v/as  made   for  a  highway  crossing  only,    the 
Aluminum  Company  of  America  having  proposed  building  a  new  railroad  bridge 
across   the  power  canal    north  of   the  existing  Massena  Tei^ninal    Railroad 
bridge.      (See  Plate  V-6) 

The  bridge  is   on  a  28°  skew  and   connects  New  York  State  Plighway   37 
on   the  south  side  of   the   river  with   the   County  Highway  on   the   north  side. 
Ice  conditions  make  it  desirable  to  use  a  minimum  number  of  piers   in  the 
river.     The  arrangement  adopted   is  for  seven  spans   arranged   symmetrically 
about  a  79-foot   removable  center  truss  span.      At   each  end   is   a  20   foot  6 
inch  stringer  approach  span  and   two  equal    tmss  spans.      Ttie   total   length 
is   603  feet.      It   is   intended   ttrt   the   center  span  will  be  removed   on  a  barge 
or  lifted  up  by   derricks   to   give   sufficient  clearance   for  passage  of   the 
Aluminum  Company  dredge.     The  deck   carries  a  22- foot  roadway  and  a   3- foot 
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sidewalk.     Hie  highway  deck   is.  timbei    planking  laid  diagoiially  over  laminat- 
ed  3ub-flcx3ring. 

The  two  end  bents  and   the   two  shore  piers  are  on  timber  piles  designed 
for  15    tons   capacity.     The  four  river  piers  are   concrete   to   rock  with  a 
maximum  computed  foundation   pressure  of  11,400  pounds  per  square  foot.      It 
is  expected    that   the  lower  portion  of  each   river  pier  will   be  built   in  rock- 
filled  cribs  and   the  concrete   in   the  shafts   poured  pertly  under  water, 

IO-O4.  DESIGN  ADOPTED,  -  IXie  design  described  in  10-03(c)  was  adopted 
on  the  assumption  that,  if  the  existing  Ali-iminum  Company  highway  bridge  is 
not  strengthened  and  used  for  the  access  road  to  the  constinction  areas,  a 
separate  railroad  crossing  vill  be  used  and  this  bridge  will  be  needed  for 
a  highway  crossing  only,  plate  X-1  shows  the  location  plan,  Plate  X-2  the 
foundation  plan,   and  Plate  X-3   the  superstructure  arrangement. 
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TRANSVERSE    MERCATOR   COORDINATES 


HOLE  NO. 


EAST 


NORTH 


ELt49.7  [rap  of  0¥€r burden 


■  dork  brown    SAND  3  S/LT. 


Loose   gray  slightly   gravelly    slightly  clayey  ^^  ^ 
silty  SAND.  ~ — 

, 2  3.0 


Z\.\n  zLoose   greyish    br\ 


I  slightly  silty  SAND 


Fairly   compact  grey   slightly  clayey   SILT  3 
12  2-2  SAND 


SAND    Oceas 


45.0 

DOLOMITE  medium    to    light  grey  hard  fine 
grained  sholy    Considerable  pyrite   throughout 
Few  stringers  and  thin  beds  of  shale.  54,0 

Occasional  weathered  partings    and  seams. 
Rock  slightly  weathered   and   moderately 
broken 


Core    recovery    75  OX 


EL.I52  7  WA  TER 

\top  of    Overburden 
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Loose,  grey,  slightly  gravelly,  silly  SAND. 
Occasional  boulders. 


Fairly   soft  grey  slightly  sandy  SILT  3  CLAY. 
Occasional  boulders. 

fairly   loose   grey  slightly  clayey  slightly 
gravelly    silty   SAND. 

ZL  \o\Zr^^^^'^^    rfff/-*    grey  hard  shaly   Considerable 
GYPSUM    in    stringers    and  crystals    throughout 
Numerous    stringers    and  occasional  beds    of 
shale.    Few   weathered   seams    throughout    Rock 
moderately    broken. 


Cora    recovery   90.5% 


DI3I0 


Dl  31! 


EL  139. 3    Top     of     Overburden 


Soft   dark   grey   variable    SILT    25  2 
a    CLAY 

_      ,--k'o/V//  loose  grey  slightly  gravel- 
ly  slightly   clayey     silty  SAND. 


Loose  to  fairly  compact   grey 
slightly    clayey   SANDS    SILT 
Few  pebbles 


"33  6 


DOLOMITE  medium  to  dark 

grey  hard.    Few   beds  and 

stringers    of    shale,  3'  /one  of   6  0.4 

GYPSUM    at    67  4'  Rock  -^^-^ 

moderately    broken,  unweafher- 

ed. 


recovery    78.5% 


eLl357     Top  of    Overburden 


E  L.I  33.2    Apparently   soft 


I  30  0  Loose  grey  slightly  clayey  slightly 
"{sandy  SILT. 
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slightly    weat herod   and  moderate' 
ly  broken. 


DESCRIPTIVE    terms: 

Slightly  silty   etc.    denotes    approximately  IX 

lo   20X    by   dry   weight    of  silt  etc 
Silty  etc    denotes      approMi'mately   20%    to 

40X   by   dry  weight  of  silt  etc. 
SILT  a    SAND  etc-    denotes  approximately 

40%    to    60%    by  dry  weight  of  silt  except 

'and  clay"  denotes  more  than   30%  by 

weight  of  clay. 


NOTES. 

Elevations    are   based  on   U.S.S.S.  datum. 
Analyses  of  overburden    are  based  on  dry 

samples. 
Analyses  of  rock  are  based  on  2  1/8' cores 

obtained    by  drilling 
Topography    traced    from    ROSS  SURVEY. 
Shore   line    of  river    does   not  conform  to 
present    shore    line 


-■-  ^^''<^, SHALE  medium  hard   moderately 

\broken 

DOLOMITE  hard  occasional  stringers 
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throughout     Trace    of  pyrite     Rock 

■ -~\fllghtly    weathered   and  moderately 

\broken. 

Core    recovery    930% 


^Denotes    Drill   Holes 
R'  DenoteM   rock  elevatioru 


ST.  L-AWRENCE  RIVER  PROJECT 

NEW  YORK  CENTRAL 
RAILROAD    RELOCATION    BRIDGE    NO.  I 
CROSSING  GRASS  RIVER 


','». 


U    S.  ENGINEER  OFFICE.  MASSENA.  jNEW  YORK    FEa   1942 


""      CMRR-l-2/ir*"' 

1  G-KP      I  FILE  NO  , 


PLATE    S-l 


WAR  DEPARTMENT 


CORPS  OF  ENGINEERS,   U-  S.  ARMY 


D-1372 


D-1373 


t^/  camlet,  fny,  $fi$hffy 


Falrip  loo»»,tr»y,itfg/lHy 


V«ry  compmet,  gefy,  aUgtttIf 
elofjf.  sU$htly  fravtilf, 
sUty,  SAND. 

Oclomitt,  m*d  gr^f,  hord 
OceaiiortQ/  wtrmg^n  of 
ealcitt  CoMsidtrobft  sot- 
vtlon  and  ■ 
wH  Rock  ti 


SHAL  £.  bf€cK  fn^  fttr^ Jt#C* 
to^h  bro^tn  and  wtat^rfd. 
DOLOIdlTE,  dkgfay'bdrd 
OeeastontI  stringtrt  o^#*#/#747 
Rock  brokon  along  f»w  Jctnft- 


D-1374 

Q  Q  EU54a 


DOLOMITE,  dkgray,  hard 
Occasional  sfring»r$    of  sbo/a 
and  calcHa  Rock  badly  brokan 
and  wtalhered  along  numtroM 
faints  Cansldarobia    solution 
througtiout 


Cora    racoYory    86.1% 


Fairly  looso  fa  folrly  compact, 
groy,  xllghtly  eloyay,  slightly 
grora/ly,  silly,  SAND   Occasional 
bouldars 


Fairly  loosa  fa  eompoct,  gray,, 
fllgMly  chyay,  sligMly  gravity, 
silt y, SAND  Occasional  bouldors 


DOLOMI TE,  dk  gray,  hard 
Occasional  bed  of  shola   Rock 
broken   along  occasional  waafltarad 
faints    Badly  dlssolrsd  and 
waatltarad  ion: 


Corg  r^eovtry    90 1 


Cera  rtcpfdry    75% 


"— ~-~..^^,,^ 

\^-^ 

/~^ 

v^ 

L_____^ 

^ 

^ — \ 

r 

"^ 

/ 

1 

\ 

/ 

V 

/ 

(10 

7 

\ 

t 

s 

5 

vJ 

'■ 

/ 

\ 

/ 

\ 

y 

100 

■                Hiooi 

%.*%.• 

PROF 

LE 

TMNSVERSE     MERUTOII      COOROINATES          | 

HOLE  NO 

NORTH 

EAST 

0IJ7I 

i.ati.sgs 

3U.M7 

DIBT4 

laii.oai 

MIL  4*0 

[>M)0                                       9 

*00                                             K 

«00 

♦  00 

t 

WW                                    « 

1400                                    s 

0.00                            a 

I^OO                                    J 

\¥>0 

RECORD       OF      EXPLORATION 


DESCRIPTIVE  TERMS 

Slightly  silty  ate  dtnotss  approtlmota- 
ly  tXlaiOX  by  dry  wmght  of  silt  ate 

Silty  ate  donotts   approMlmattly  tO%  to 
40%  by  dry  walghf  of  silt  ate. 

Silt  and  sand  ale    donates  approMimota- 
ly   40%  to  60%   by  waight  of  silt 
ate.  aMcapt 'and  cloy'  denotes  more 
than  30%  by  weight  of  elay. 


Eleratiant   ara   bated  on  Idaait   Sea  Lewtt. 

Analyses  of  overburden  based  on  drive  sample 
Analyses  of  rock  based  on  cores  obtained  by  dftibtg 
Profile  obtained  by  1941  survey 


ST.  LAWRENCE  RIVER  PROJECT 

NEW  YORK   CENTRAL 
RAILROAD    RELOCATION    BRIDGE    NO.  3 

CROSSING   POLLY'S  GUT 


*9^.    .    .    9 


i22_ 


U.  S.  ENGINEER  OFRCE.  MAS8ENA.  NEW  YORK 


m 


"'■"'    ;CMRR-|-2/2" 


PLATE     TT-a 


WAR    DEPARTMENT 


BARNHART 
ISLAND 


^•^o^  /     , — -^\      V "-^_,^        ^^    /     /     f>       ^  -  iiJ_AJ^ -^  -  -   -V 

.^^         -  {yy^  \\iyp'\   i 


:--~--j*'' 


At"' 


-"'■-^  -SENA       PT.    Ml\!Vf 


O     B    N    ^ 


A    L  UN 


\      S 


MAS 


L    A    N    Ip 


,^="4 


ijy 


%   y\%yjy\  ^-- 


N  I.BIO,OOC_ 


9   Orlt  Molt4  Una  Octtbtr  1940 

Hoiei  dfilled  pr'or  to  Ocfoiiwr  I940 
A   Otmtv  rocK  *'9w0im 
HA    Dmofn  boHommHrahonef/lt^not 


7^ 


.-'>^ 


efera/fooie^Orfl/  Ha/u  rwf^r  fo  Mean 
Sea  Le</el  Dafum,  f9/2  Adjusrment 
Ipcations  ofOfHI  Mom  S'na  0c*o^trl94O 


'/c? 


■"-V       ^-v 


^yy^  c 


L_ 


ST.  LAWRENCE  RIVER  PROJECT 

CHANNELS    AND     CUTS 
PLAN     OF    EXPLORATION 

VICINITY    OF    CORNWALL     ISLAND 
_^ NO.  I 

rT» SMggT   NO. ■C*>-E    ' 


■  ^«  I  cc-A-a/i 


PLATE  V-4 


WAR  DEPARTMENT 


CORPS  OF  ENGINEERS.   U.  S.  ARMY 


VIONTTY  OF  BG  SUCKER  AND  UTTLE  SUCKER  BROOKS 


T656I. 


T657p 


i2fl5I_ 


rlmt3imi4tCL*r 


^Brvm  foiriy  eomcoct  c/»tr  Stf.  T 

iCfoy  ifowit  compact  li/t/m^  ji*. 


Ompttl,  tnmnlHtim/llllr.i'lO. 


tlltrSAHO. 


T659D 


Gnftfomoaimoct  mtfy  dawy 


ony-voiti  contptKlcM}^ 
silf/  end  grevclly  SklfO 


T660P 


PLAN 
VICMTY    OF    COLES   CREEK 


Dvwtat     Drill    How 


1 //I 

Ij^^^^ 

^^W 

Ttaio 


T662a 


-•  Bromt  hard mcitt  CLAY 


\BnmrwtlSmoaiiticlltltMl 


Sim 


bnmn  mtdium 


OESCRIPTIVE  TERMa 

Slightly  silly  tic  dtnolts  approxlmalt- 
ty  IX  111  20X  by  dry  wight  al $111  tic 

Silly  tic  dtnotts  opproximaltty  ZOX  to 
40X  by  dry  wtlghl  cl  till  tic 

SItt  and  land  tic    dtnoitt  tppfoximtt^ 
//  40%  to  €0X   by  dry  wmgltl  of  all 
tic  txctpl  'and  clay'  dtnolat  mora 
than  SOX  by  dry  wmghl  ot  clay 

Ndt 

td^  botad  an  1941  sorrty 

Coordlnolts  ot  02057  and  7656  ta  660  mcl  alt  ttact 

Coordmatas  ^  T66I  lo  T665  met  art    approx 

Analysts  ot  ovtrbvrdtn  bostd  on  dry  somptas 

eitvoliont  bastd  onuses  dolum   U SI  1912  adjustmtnl 


T663p 


T664P 


anm  ara,  laHy  oompacl  shgldly     *    '     '-         jl^- 


»i  gray  loiny  comfiocl  shghtly 
1  grondty  tilly  and  clwyty  SANDNimtraut 
I  cecblas  and  beutstrs. 


PLAN 

victrrv   OF   BRAurr  brook 


ST.  LAWRENCE  RIVER  PROJECT 

HIGHWAY    RELOCATION 

PLAN   AND   RECORD  OF  EXPLORATION 

BRIDGE   SITES    VICINITY    OF   WA00IN6T0N 


U.  S.  KNOINEER  OFFICE,  MAS8ENA,  NCW  YORK        FES       1942 


^/?  *r  /V9~,.,r*L 


ENA,NI 


^5.4uis» 


fe 


PLATE  T- 5 


01267 

/6/J 


fiir/y  cetf^ct  io  soft  yrmu,  sUgMly 


Fairly  hose  grwy  sli^tly    siliy, 
^igfiffy  gramU^    SAND. 


OOLOMfTE  r'!Jf 


'pt>  stnngers  of    catcili 
>  /ones  anif  siighii/ 


at  J90 

Rock  tuokoi'   "«*    skghltf 


ra. 

Sto 

oc 

■t^^ 

JVtt 

'^.   ^ 

^ 

1 

\^ 

/ 

/■/  /a/./-^ 

\ 

^Wmfwr     L*v»t>,       .' 

T 

'^i^^TT/t/.t 

^^ 

^ 

,     1 

ij 

1 

1 

-    ^^ 

PROBfNC 

cooffCfMarej           \ 

X 

K 

fH  4tSB 

£  jff/,  ^a^*  9/ 

^  Asa/.^sj^ss 

Pff^^OO 

E  JVT/.  .^JJ  J-tf 

/>N^£0/ 

r  ja/.^jj-s  Ji 

pj_i.ao/.i7S.^s 

^/^'js'f' 

V  >,~aas.aei 

.  PM^^OI 

£  jej>.  ssv 

PM4^oe 

*  £^S^.)BS 

/v  (  ^<wi,  /■AT 
/v  /.gor.//0 
/v  /.a/Xf.o^jT 

.f»*^f^ 

£  3es,  7J-0 

o^xff-;^ 

^  ae3,&^a 

/YK^^<^^ 

^/^ffa 

S  ^S-''/OSO 

yV.4*fc?^  ^rf"-^ 

PROFILE       LINE    "A' 


Cor«  f^BCOier/  90^^ 


^ 


Z.Q05*  fo  fairk/  compact,  brov/n . 
s/iahtlu    sUfi,  sti^hHu  arm^Uu 
-AND. 


DOLOMIT£,iofd,brO»ef'  i 


MASSENA       POWER      CANAL 
BRIDGE     SITE 


^co/<:  /--eoo' 


Core  ffecovei/  9? I  % 


\.     * 


m 


V 


PROFILE       LINE     "B" 


/yoT£S: 

Proft/*    ^^ifafio/^s    a'o     not    ^rae      wz/A  p/arj       o.j 
j4//  fxroii/nffs      /vt^f     r^fusa/    on      probad/c     ro^A 


r*^"^'" 


-""^ 


LEOCND 

^Dn/l  Hair 
0  f^rohm  Ho  fa  ■3 

J/«v&/5^  ^/^^^^.    oii'^^f'^s 


^■ 


PROFILE       LINE     "C" 


sca/»:  rtiea' 


plate:  v-6 


WAR  DEPARTMENT 


CORPS  OF  ENGINEERS    U.  S.  ARMY 


PLATE    Vr-I 


WAR    DEPARTMENT 


:± 


e&^ 


M  &    nS'-O"  =    16I0''0" 


ax.  f/  eiJ.o 


i-  f-4— Mr d-^i-f-izJl-^fc^S 


Hi, 


TYPE      I. 
OaCK     PLATE    GIRDERS 


IJ  »  l£3'-0'  ?  leoo'-o" 


JL_L,i'i-  I'l    i"i JLZEHq 


-0 


eai 


-^ 


TYPE     2. 

DECK    PLATE    GIRDERS 


9  ^ee'-a"  «  /eoo'-o" 


^  \5ft'-C^ 


CORPS  OF    ENGINEERS  ,    US  ARMT 


BARNHART 


Types    I. 


4  - "-,  Jr 


-^ 


^^y 


TYPE      3. 

CONTINUOUS     DECK    PLATE    GIRDERS 
e  »  J7s'-0"  =  l^OQ'-o" 


^ 


^^E^ 


rr=F^ 


-p^s+xri 


TYPE      4. 
COTINUOUS    DECK    PLATE   GIRDERS 


SECTION    B-B 

3CALE.   r'  =  40'-0" 


ST     LAWRENCE    RIVER    PROJECT 

ACCESS  TO  BARNHART  ISLAND 
TYPICAL  BRIDGES  8  LOCATIONS 

COMBINED  R.R.  a  HWY  BRIDGE 


SC>Le  ;   AS  NOTED 


.t.^WvAA/. 


.2^ 


_gu. 


FILE    NO. 

MBRR-R-9Cyi 


PLATE    W-l 


WAR     QEIPARTMENT 


CORPS   OF     tLNCINECRS.US   ARMY 


C   of  RaUwqy 

t  of  fi/ghwqy 


1  ---p    /     Y\~^ 

T->f^  of  Prt^fr^t  Masoriry       \    \  ^  Ao 

El   195. zt  ;  I  ''* 

Not»:    Pruma.  SttofTing  a] 
thBir    Supfiarfs     to  ho      U-' 
oltmrmd  to  c/eo*'  iow  [ 
Sreet  af  Of/d^m.  I 


Top  of  Prt^tnfMaSQnryi^-A , ^ 

€J  194?  ^  "^ 


SECTION     QN    <L    BRIDGF 


gg'-g"  c-c 7>uaama 


HALF   SECTION    OF  FLOOR 

SCALE:    t*-  I'-O" 
L.J I ! ! 


"  i?  «/•  Tfock  a.   Bridga 


Top  cf  Rail   ei-  £02.0 

US.  a.r9e.o 


Top  af  Pr€J€/lf  Mojonry 


^    i  II  IS4.Z 


SECTION    B-B 

SCALE:    !••  iO' 


ST.  LAWRENCE    RIVER   PROJECT 

BARNHART  ISLAND  POWERHOUSE 
CANADIAN  ACCESS  HIGHWAYS  RAILROAD 

LOCK  NO.  19  BRIDGE 

LOCATION  PLAN- SECTION  a  DETAIL 


PLATE  ■ni- 


WAR  DEPARTMENT 


CORPS  OF  ENGINEERS,   U.  S.  ARMY 


PLATE     IZ-I 


WAR  DEPARTMENT 


CORPS  OF  ENGINEERS.   U.  S.  ARMY 


S     F  1,3:    It  1  "w- 


.  P/V-.'Vi'ft 


NOTES 

ncvArnm  ttPfra on  v  s  ocfp  fArenwAf  im.PBt'j.il  ttiLts  oist  or  pollvi  tuT  Ai 

104  in  It  iLftll  AOJjlPBtlU  on  UAINLAHC  OfPOilTC  SAtKXARrS   ISLAHO  Altlurt  »S.t 

TOPOcnAPMr  IAS  nm  m  Auci/sr  ,,ti  ar  v h cothcph,  p  h  rptum 
tOftvcri  wint  0UN  uNotP  rue  ontfcTioN  or  0  c  »ioop€,ass't  ene^etf. 
orricc  Koucnon  ano  •lAPriNC  ir  c  a  nenM.ASi'r  chaMCCR 

COOROINATti   ARC    ThC  U  SC  S  t.S    TDAHSyilUC  fCKATOK.a-Srem  roP 

noPTHeRN  fttir  roRfr  iTAre.CAtr  Tone. 


ST.  LAWRENCE  RIVER  PROJECT 

ACCESS     hIGhV'.'AY-  BRIDGE 
GENERAL    LOCATION  PLAN 


9MCCTNO   It 


U-  m  CNGINeCR  OFFICE,  MASSCNA^EW  YORK 


T^^TSs^^l^ 


SSCNAJ^EW  YORK 


MBHN-i-go/r 


PLATE      X  -  I 


WAR      OEPARTMCNT 


CORPS      or     ENGINE  ERS  ,    U.S.  ARMT 


'mfi  ^  ft-l'-'^wj      f»»    /»^0' 


«  4 

/<■-«' 5i i'^^S-"- .y'^ '^'r"'   -.-/- 

I      7-7"/        ^         7'-?*-v^ 7-r       .  / 

^  '  /  1x — — ?^s — 


FOUNDATION!    PLAN 

5«*  /    =20-0' 


e-r    f:g- 


-  -  r  ■ 

PLAN   or  PIER?    •!    &  -6 


iff 


y?;^ 


•    III    -.^^.^j^s>*r,e.bt6-<.-c — wt  rr 


rtrnTW^  r~ 


l_ll-L  4-  \ziii''Sfti£:::ii.-l:ii'':lJL'^'±-  iLUlX 


1 


r 


ELEVATION 


SECTION    A^ 


PLAN     Of    PILING 


GeNCRAL   No TfiS : 

SPEctfiCATioM j     The  ^tunJi/rJ  Ciuecifii.at'orafofHi<jntn3j 
Bridges  itiuaia  Uy  f-l>i-A.A  0  ti.O  dafaet  tV4> 
CcisctrsTC  ■  20OO  pouniia  per  aq  in.    *  £8<fays. 
TiM»€^  P'Let:    IS  foeta  Qr^ainn  Load, 

NOTf. 

For  rffe-trK-e  liar  nf  ara^i^ifi^s-aKe  3   ear  " 


ST    LAWRENCE    RIVER    PROJECT 

ACCESS  HIGHWAY-BRIDGE 

F  OUNuATlONS 

GENERAL     PLAN,  PILING     PLAN,   PIERS    '1    & '6 


^ 


^J^—  I  ^^Jsf'^.M^^.. 


MBHN-l-9a 


^TI 


plate:   x-2 


W*«     PE>V»BTMENT 


CORPS   OF    ENGINEERS,   USi  AHMT 


*  or  Him  Otntm 


-•jtWher. 


f '^i  til  lT> 


f/itf    Fram9 


'  ii\ki  ' 


^/jrf    n'Omm-y 


\\  ■■  I  1  ' ; 


Vo.iii  I  I  I 


T-H-f- 


f  /T\     A     A     A    A     A    /1\     A 
V-UV-l- 


.v-4.  v.,iyj.y4^vi-4  ,va-vatKW4iV4^v^H^Wy^.i^  L^ 


I, *»'•*" 

^1     ' 


■1 


/     K, 


£  BHdga 
T4 


A;    ./fri'f^lA    AAA     /^il'i^JM^,^ 


^"W^'^ 


^/opofPgcK    et  /9T'-0"-^ 


79'-0"  \ 


■■       ^x     A     /W    A     A     /K     A    /\     A     A~TI  i^T^.  /K   A^A^ 


'■i'  /    M-    A    ^    V    N^- .  A-^    V'-    A/    V    \l/     'jl  V     ¥    <3r     /   ^^il^:...  i>    \\f 
LP  ^ 


^r^. ^K  Av,  /i\/A<.^ /^  /A  viA  ./^\  "V7ri;^o^Hr^A~<' \ /ijV7 ^A:\>iAr-:!|? 


^  AA_Af  AviAA^A^ 


-AlAA. 


ELEVATION 


32-0'  f^ocd*/oy 


■£'»^'  Bringing  *  Centor  t^  Spat 
Tog  of  DeeM 


sir.T[ 


C  Bridge  ' 

-  £/   l97--<l'-__ ^^ 


"5 


ir-/;?"  Coo 

rr- 


I.   ^ 


waahy 


^  ^'8' Cross. 


:^ 


7-/' ,  '•^   -<^V]  Dimensions 


>C^i^"v;r^"-"' 


/^o,'  Geficrat nofes  -see    sheef  fVo.  . 


DETAIL  W 


6T.  LAWRENCE    RIVER   PROJECT 

ACCESS  HIGHWAY- BRIDGE 

SUPERSTRUCTURE 

GENERAL    PLAN   4    SECTIONS 


-  t*  ■    V**-*-*>-AJ 


MBHN-l-90/2 


Plate    x-a 


SOBSDRPACE  INVESTIGATIONS  5DE 
NAVIGATION  CHANNELS  AND  HnJRAULIC  COTS 

(Pertains  to  Features  1,  3,  9,  33  and  34) 


Report  on  Subsurface  Investigation  for  Navigation  Channels  and  Hydraulic 
Cuts. 

CONTENTS 

paragi-aph  Title  page  No. 

I.    lOTRODUCTION 

1  Scope  of  Report  and  Investigations  53 

2  General  Cxeology  53 

3  Field  Exploration  Prior  to  October  1940  54 


4 

General 

5 

Drilling 

6 

probing 

7 

Seismic 

II.      FIEID  EXPLORATION  SINCE  OCTOBER   I94O 

54 
54 
55 
55 

III.      GENERAL  CHARACTERISTICS  OF 
OVERBURDEN  AND  BEDROCK 

8  Genera 1  56 

10  Characteristics  of  Glacial  Till  56 

11  Characteristics  of  Bedrock  57 

IV.  CHARACTERISTICS  OF  OVERBURDEN 
AND  BEDROCK  IN  THE  GALOP  RAPIDS 

CHANNEL  (Mile  6?  to  74) 

12  General  57 

13  Vicinity  of  Chimney  Island  57 

14  Vicinity  of  Tick  Island  to  Galop  Island  57 

15  North  and  Through  Galop  Island  58 

17  Vicinity  of  Dixon,  Sears,  and  Baycraft  58 

Islands 

18  Vicinity  of  Cardinal  point  59 

19  Vicinity  of  North  End  of  l^lone  Island  59 

20  Vicinity  of  North  End  of  Lotus  Island  59 

21  Vicinity  of  Channel  South  of  Iplone  and  59 

Iptus   Islands 

V.  CHARACTERISTICS   OF  OVERBURDEN 
AND  BEDRXK    IN  SPARROWHAWK 
PCINT  AND  TOUSSAINTS   JSLkW 

CHANNEL  (Mile  74  to  76.5) 

22  General  59 

23  Vicinity  of  Sparrowhawk  point  59 

24  Vicinity  of  Toussaints  Island  60 

25  Vicinity  of  presqu  Isle  60 


49 


COITTDTTS  (Cont'd) 

par.  No*  paragraph  Title  page  !Id. 

VI.   CHARACTERISTICS   OF  OVERBUPDEN 
AND  BEDROCK   IN  CHANNEL  FROM 
LOSTER   ENTRANCE  POINT  RXKTIAY 
CANAL  TO  THE  UNOBSTRUCTED  CHANNEL 
BELOW  CANADA    ISLAND  -   INCUJDING 
POINT  THREE  POINTS  CUT  (Mile  81 
to  85) 

26..  General  gO 

27*  Vicinity  of  Point  Three  Points  60 

28.  Vicinity  of   l^ishflian's  Point  60 

30#  Vicinity  of  West  End  of  Ogden  Island  61 

31.  Vicinity  of  Middle  Cut  at  Ogden  Island  61 

32.  Vicinity  of  Canada  Island  and  the  Bast  End  of 

Ogden  Island  61 
33»                      Vicinity  of  the  Upper  Cut  at   Little  River, 

South  Point  of  Ogden  Island  61 

35»  Vicinity  of  Waddington  on  Little  River  62 

37*  Morrisburg  Canal  Dike  Removal  62 

VII.      CHANNEL  FROM  THE  JUNCTION  OF  THE 
ST.    LAWRENCE  RIVER  WITH  GRASS 
RIVER  TO  EXISTING  DEEP  V7ATER 
NAVIGATION  IN  LAKE  ST.   FRANCIS 
AT  THE  NORTHWEST  EXTREMITY  OP 
ST.  REGIS  ISLAND  (Mile  10?. 6  to 
114) 

38.  General  62 

39.  Vicinity  of  the  junction  of  the  Grass  River 

and  the  St.   Lawrence  Rive'r  63 

40.  Vicinity  of  South  Side  of  Cornwall  Island  63 

41.  Vicinity  of  Raquette  Point  63 

42.  Vicinity  of  Ipck  18  Near  Town  of  Cornwall  63 
43«                    Vicinity  of  East  End  Cornwall  Island 

South  Channel  of  the  St.   I^wrence  River  63 

VIII,    RECOILIENDED  FUTURE  INVESTIGATIONS 

44 •  Field  Exploration  64 

45.  laboratory  Tests  and  Design  of  Slopes  64 


PLATES 
Vicinity  of  Chimney  Island 
!♦  Plan  of  Exploration 


50 


PLATES  (Cont'd) 

Vicinity  of  Galop  island 

Plan  of  Exploration 

Record  of  Exploration 

Probing  Results 

Rock  Contour  Nap 

photograph  of  Bedrock  Outcrop 

Vicinity  of  Lotus  Island,  Sparrowhawk 
Point  and  Toussajnts  Island 

Plan  of  Exploration 
Record  of  Exploration 
Probing  Results 

Vicinity  of  Point  Three  Points  to 
Doran  Island 


Plan  of  Exploration 
Record  of  Exploration 
Probing  Results 
Rock  Contour  Map 


Vicinity  of  Cornwall  Island 

Plan  of  Exploration 
Record  of  Exploration 
Probing  Results 

General 

Photograph  of  Glacial  Till  Core  |J 

Grain  Size  Curve  of  Till  '* 


51 


REPORT  ON  SUBSURFACE  INVESTIGATIONS  FOR 
NAVIGATION  GHANNEIS  AND  HYDRAULIC  CUTS 

I.  INTRODUCTION 

1.  Scope  of  Report  and  Investigation*  -  In  the  Final  Report,  1942*  for 
the  St.  Lawrence  River  Project,  there  is  included  a  discussion  of  the  pro- 
posed navigation  channels  and  canals,  and  hydraulic  cuts.  During  the  study 
of  the  proposed  channels  and  cuts,  field  exploration,  laboratory  investiga- 
tions and  geological  studies  were  made  between  October  1940  and  December 
1941  to  determine  the  subsurface  conditions  at  the  various  sites.  The 
results  of  these  investigations  have  not  been  presented  in  the  body  of  the 
final  report.   Investigations  for  some  of  the  canals  and  cuts,  namely  Point 
RocKway  Canal  and  Cuts  "C",  "G" ,  and  "F"  through  Long  Sault  Island  were 
sufficiently  extensive  to  permit  final  design  to  be  made.  The  investigations 
conducted  at  these  sites  are  discussed  in  detail  in  the  Analyses  of  Design 
for  the  Ipng  Sault  Canal,  Ipng  Sault  Dam,  Iroquois  Dam,  and  the  Point  Rock- 
way  Lock,  ,vhich  are  included  as  appendices  to  the  final  report.  The  purpose 
of  this  report  is  to  describe  and  present  the  results  of  subsurface  investi- 
gation conducted  at  sites  of  other  cuts  and  channels  for  which  final  designs 
are  not  complete*  The  investigations  conducted  at  sites  described  herein 
were  mainly  of  a  preliminary  nature.  At  some  of  the  sites,  particularly  in 
the  region  of  Galop  Island,  the  design  of  the  channels  and  cuts  was  radically 
changed  after  exploration  was  completed  and  most  of  the  investigations  located 
according  to  initial  layouts  are  confined  to  limited  areas  of  the  present 
channels.  For  the  purpose  of  discussion,  the  location  of  the  channels  and 
cuts  are  shown  on  the  exploration  maps  included  herein  by  the  slope  toe  lines. 

2.  General  Geology.  -  The  St.  Lawrence  Valley  is  a  region  of  low  relief 
which  has  been  greatly  modified  by  glaciation  and  subsequent  marine  invasion. 

As  the  glacier  advanced  southward  over  the  region,  it  scraped  off  the  old 
residual  soil  and  some  of  the  bedrock.  This  material  picked  up  by  the  ice 
was  carried  mostly  in  the  bottom  part  of  the  glacial  ice.  When  the  bottom 
ice  became  overloaded  with  debris,  this  material  was  "plastered"  on  the  bed- 
rock surface  to  form  lenticular  hills  or  ridges.   later,  when  the  ice  melted, 
the  debris  carried  in  and  on  top  of  the  ice  was  dropped  on  the  more  compact 
material  below.  The  land  was  depressed  below  sea  level  by  the  tremendous 
load  of  the  ice  mass  so  when  the  ice  melted  back  far  enough  to  uncover  the 
mouth  of  the  St.  lawrence  Valley,  the  sea  flooded  the  region,  ^ve  action 
on  the  exposed  till  hills  which  appeared  as  islands  in  the  inland  sea  pro- 
duced beaches  and  bars  on  the  slopes.  In  the  deeper  water  between  the  till 
hills,  silt  and  clay  were  laid  down  to  fill  the  valleys  and  decrease  the  re- 
lief left  by  the  glacier.  The  land  rose  slowly  rebounding  from  relief  of 
the  ice  load.  The  sea  v/as  thus  forced  out  of  the  St.  lawrence  Valley  and  the 
present  rivers  began  their  work  of  downcutting  through  the  glacial  and 
marine  deposits.   In  some  places  the  streams  and  rivers  have  cut  down  to  rock 
but  in  general  rock  outcrops  in  the  region  are  scarce.  The  low  till  hills 
rise  above  broad,  flat  valleys  which  are  filled  with  silt  and  clay.  In  some 
areas  the  silt  and  clay  is  covered  to  depths  of  5  to  15  feet  by  deposits  of 
fine  sand  laid  down  in  the  shallow  waters  of  the  retreating  sea.  The  bedrock 
of  the  region  is  a  series  of  flat-lying  sedimentary  rocks  of  Ordovician  age 
consisting  of  dolomite  interbedded  with  occasional  thin  strata  of  limestone, 
sandstone  and  shale.  The  rock  is  horizontally  bedded  and  is  cut  by  several 
joint  systems.  Generally  the  rock  is  fairly  hard,  fresh  and  unweathered. 
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3«  yield  Exploration  prior  to  October  19iiQ»  -  Prior  to  October  1940, 
investigations  were  conducted  by  the  Go'/ernments  of  Canada  and  the  united 
States  and  various  private  companies  in  the  area  of  the  St.  Lawrence  Biver 
Project  to  obtain  information  for  studies  and  estimates  of  various  layouts 
and  structures.  Sufficient  exploration  and  studies  were  conducted  to  locate 
the  general  plan  of  the  project  and  the  general  location  of  the  various 
channels,  cuts  and  structures.  The  exploration  consisted  of  drilling  holes 
through  the  overburden  by  wash  boring  and  into  bedrock  with  core  bits. 
Some  of  the  field  logs  of  the  drilling  are  on  file  in  the  district  office. 
The  location  of  the  drilling  which  is  pertinent  and  in  the  vicinity  of  each 
of  the  recently  explored  channels  and  cuts  is  shown  on  the  inclosed  explora- 
tion drawings. 

II.   FIEID  EXFLORATICN  SINCE  OCTOBER  I940 

4»  General.  -  During  October  1940  to  December  1941.  subsurface 
investigations  were  conducted  for  the  purpose  of  obtaining  information  for 
more  detailed  studies  and  design.  The  exploration  has  consisted  of  geological 
reconnaissance,  drillinij  in  overburden  and  rock,  the  deterniination  of  bedrock 
elevation  by  the  seisxriic  method,  and  probing  in  overburden.  During  initial 
stages  of  the  exploration,  most  of  the  proposed  sites  were  explored  with  de- 
tailed seismic  exploration  was  conducted  at  some  of  the  sites  to  determine 
the  elevation  of  bedrock  which  governed  the  location  of  additional  drill  holes. 
Drilling  v;a3  conducted  at  some  of  the  sites  where  seismic  exploration  or  pre- 
liminary exploration  indicated  that  bedrock  was  near'or  above  the  proposed 
grade  of  the  cut.  Probing  was  conducted  at  some  of  the  sites  to  define  the 
areas  and  extent  of  material  which  could  be  easily  excavated.  Sufficient 
exploration  was  not  cooipleted  at  all  of  the  sites  for  final  design  or  contract 
drawings.  The  location  of  the  completed  exploration  is  shown  on  Plates  1,  2, 
3.  12,  17,  18,  26,  and  27.  Complete  reports  of  each  drill  and  probe  hole 
and  the  notes  and  computations  of  the  exploration  are  on  file  in  the  district 
office.  The  general  classification  of  the  overburden  and  bedrock  at  each  drill 
hole  and  the  overburden  and  rate  of  probing  at  each  probe  hole  are  shown 
on  inclosed  plates,  which  are  the  record  of  exploration  for  each  site.  All 
soil  samples  and  rock  cores  are  stored  in  the  district  soils  laboratory.  The 
elevation  and  location  of  all  exploration  was  determined  by  actual  surveys. 

5»  Drilling.  -  Holes  for  the  purpose  of  investigating  overburden  condi- 
tions and  the  elevation  and  chiaracter  of  the  bedrock  were  drilled  with  diamoni 
core  drilling  equipment  using  3i~i^ch  casing  in  the  overburden  and  a  2-1/8-inch 
diamond  bit  to  obtain  bedrock  cores.  The  holes  for  which  3?-iiicb  casing  were 
used  are  numbered  between  D-1000  and  D-1500*  Holes  drilled  specifically  to 
determine  the  characteristics  of  the  overburden  were  drilled  inside  2i-inch 
casing  and  have  numbers  greater  than  D-I500.  The  overburden  was  dry-sampled 
using  a  2-inch  sampling  tube  inside  the  32-i°ch  casing  and  a  l|-inch  sample 
tube  inside  the  2^-inch  casing.  Dry  sampling  was  attempted  at  approximately 
6-foot  intervals  or  at  changes  in  materials  to  obtain  soil  samples,  and  wash 
boring  between  samples  was  permitted.  All  drilling  done  to  establish  the 
elevation  of  the  bedrock  was  carried  20  feet  into  the  rock  to  be  certain 
that  the  actual  bedrock  was  reached  and  to  determine  the  type  and  condition  of 
the  bedrock.  A  total  of  2,890  feet  in  overburden  and  l,l60  feet  in  rock  as 
drilled  at  the  sites  of  proposed  channels  and  cuts  which  were  explored  exclus- 
ive of  the  Ipng  Sault  Canal,  point  Rockway  Canal  and  cuts  "C",  •&" ,  and  "F* 
through  Ipng  Sault  Island  (see  paragraph  1). 
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6,  Probing.  -  At  several  of  the  sites  of  channels  and  cuts  where 
conditions  were  favorable,  exploration  was  conducted  to  determine  the  rate 
of  probing  in  the  overburden  and  thus  determine  the  extent  of  deposits  of 
soft  or  uncorapacted  materials.  Small  soil  samples  were  taken  which 
served  to  indicate  the  type  of  overburden  encountered.  The  probing  was 
done  with  a  Hymark  probing  machine  using  a  l^-inch  diameter  probing  pipe 
with  a  retractible,  closed,  pointed  end.  Samples  were  taken  with  a 
sampler  after  the  closed,  pointed  end  was  retracted  without  pulling  the 
casing.   In  clay  and  silt  deposits,  soil  samples  were  obtained  with  an 
open  end  3/6-i'^ch  pipe.  The  sampler  used,  in  sandy  materials  was  a  3/8- inch 
closed  end  pipe  with  a  slot  "about  2  inches  from  the  end.  The  sampler  was 
moved  up  and  down  and  the  soil  either  scraped  or  washed  into  the  slotted 
opening.  The  probing  pipe  was  driven  with  a  hammer  weighing  I64  lbs. 
dropping  approximately  12  inches  at  an  average  rate  of  60  per  minute.  A 
summary  giving  the  location  by  sites  with  the  number  and  total  footage  of 
all  probing  is  shown  in  the  following  tabulation. 

No,  of  Footage 

Site  Probings  (feet) 

The  Galop  Rapids  Channel  I23  2,175 

Sparrowhawk  Point  and  Toussaints  Island  Channel  53  711 
Channel  from  Point  Three  points  to  below 

Canada  island  41  47*^ 
Channel  below  junction  of  St,  Lawrence  and 

Grasse  Rivers  32  79^ 


Total  256  4.152 

7«  Seismic.  -  Seismic  investigations  v/ere  conducted  at  most  of  the 
sites  of  proposed  channels  and  cuts  to  determine  the  elevation  of  bedrock 
prior  to  drilling  or  to  supplement  the  information  from  drill  holes.  Itie 
seismic  investigation  was  done  under  the  direction  of  A.  E«  Wood, 
Associate  Geologist  of  the  Binghamton  District  and  E.  R.  Shepard,  Senior 
Physicist,  Office  of  the  Chief  of  Engineers,  using  the  method  developed  by 
Mr.  Shepard  for  the  investigations  on  land,   (For  brief  description  see 
article  "The  Seismic  Method  of  Exploration  Applied  to  Construction  projects" 
by  E.  R.  Shepard,  in  The  Military  Engineer,  September  -  October  19390 
Special  subaqueous  seisr.iic  investigations  were  conducted  at  some  of  the 
excavation  sites  to  expedite  the  exploratory  program  and  to  obtain  eleva- 
tions of  the  bedrock  surface  where  drilling  would  be  expensive,  Mr. 
Shepard  adapted  the  conventional  seismic  methods  of  land  to  the  requirements 
of  subaqueous  conditions  by  developing  special  apparatus  and  technique. 
The  lines  were  laid  out  and  fired  like  normal  lines  on  land.  The  detectors 
were  mounted  in  waterproof  cartridges  and  were  held  on  the  river  bcttorr;  by 
special  equipment.  The  explosive  charges  were  dropped  at  the  usual  intervals 
along  the  line  and  were  carried  to  the  river  bottom  by  sinkers.  The  results 
of  the  lines  shot  on  land  are  considered  within  the  usual  limits  of  accu- 
racy of  seisnic  nethods  since  no  difficulties  were  encountered.  On  some  of 
the  lines  fired  the  results  are  questionable  because  of  frost  conditions  in 
the  overburden,  and,  therefore,  the  position  of  these  lines  is  not  shown  on 
the  maps.   The  results  of  the  subaqueous  determinations  are  considered 
generally  comparable  in  accuracy  to  the  determinations  on  land.  A  complete 
report  of  the  seismic  investigations  on  the  St.  I^trrence  River  Project  will 
be  placed  on  file  in  the  district  office. 
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III.  GENERAL  CHARACTERISTICS  CF  OVERBDRDIK 
AND  BEDROCK. 

8.  (General.  -  For  the  purpose  of  determining  the  soil  conditions  and 
to  form  a  permanent  record  of  the  exploration,  the  soil  samples  and  field 
records  were  studied  in  the  district  soils  laboratory.  The  soil  samples 
obtained  were  classified  using  the  M.I.T.  scale  of  classification,  and  these 
classifications  are  recorded  in  the  final  report  for  each  of  the  holes. 

The  grain  size  distribution  of  a  sufficient  number  of  samples  was  determined 
by  the  usual  sieve  and  hydrometer  method  to  serve  as  a  guide  in  the 
classification  of  all  samples.  General  geological  descriptions  of  the 
overburden  at  each  drill  hole  were  prepared  after  studying  the  laboratory 
clasaifications  and  field  logs.  The  small  soil  samples  obtained  with  the 
probing  equipment  were  classified.  Only  a  very  general  classification  of 
each  of  these  samples  was  recorded.  ?.!oisture  content  determinations  were 
made  on  samples  of  till  and  clay  from  the  drill  holes.  The  soil  testing 
program  did  not  include  shear,  consolidation  and  specific  gravity  tests. 
Due  to  the  characteristics  of  the  major  part  of  the  overburden,  a  large 
program  of  such  tests  will  not  be  required  for  design  purposes.  However, 
some  excavation  will  be  made  in  soft  marine  clays  and  it  will  be  necessary 
to  determine  the  stress  strain  characteristics  of  the  clay  before  safe  and 
suitable  excavation  slopes  can  be  designed.  The  bedrock  cores  recovered 
by  drilling  were  classified  by  a  geologist..  The  condition  of  the  bedrock 
was  determined  by  an  interpretation  of  the  field  log  and  by  visual  examina- 
tion. Detailed  and  general  classifications  of  the  rock  were  recorded  in 
the  final  report  of  each  drill  hole.  The  general  classifications  are  shown 
on  the  records  of  exploration  for  each  site. 

9.  The  overburden  at  most  of  the  sites  as  determined  by  the  field 
exploration  and  laboratory  studies  is  mainly  glacial  till  with  limited 
deposits  of  marine  clay  and  superficial  deposits  of  uniform  sands  and 
river  gravel  and  boulders.  The  bedrock  throughout  the  entire  reach  of  the 
project  is  sedimentary  and  in  general  the  conditions  are  the  sajie.   Since 
the  same  till  and  bedrock  conditions  occur  at  many  sites,  detailed  descrip- 
tions are  given  in  the  following  paragraphs  to  avoid  repetition  in  Sections 
IV  to  VII  in  which  detailed  Overburden  and  rock  conditions  are  described  for 
each  site. 

10.  Characteristics  of  Glacial  Till.  -  The  overburden  at  most  of  the 
sites  as  determined  by  the  investigations  described  in  the  above  paragraphs 
is  mainly  glacial  till  with  limited  deposits  of  marine  clay  and  superficial 
deposits  of  uniform  sands  and  river  gravel  and  boulders.  The  glacial  till 
varies  from  a  clayey  to  a  silty  gravelly  sand.   It  is  well  graded  and  un- 
stratified.  Typical  grain  size  curves  are  shown  on  Plate  32.  tiost  of  the 
glacial  till  contains  cobbles  and  boulders  and  is  very  compact.  However, 
some  deposits  are  only  moderately  coinpact  and  in  general  the  top  10  to  20 
feet  is  less  compact  than  the  underlying  materials.  Some  of  the  most  com- 
pact glacial  till  encountered  was  in  Ogden  Island  v/here  the  material  was 

so  compact  that  it  could  be  cored  with  a  diamond  drill.  Plate  3I  is  ^ 
photograph  of  the  glacial  till  recovered  in  this  manner.  The  degree  of 
compaction  at  each  drill  hole  is  indicated  by  the  difficulties  encountered 
during  drilling  and  by  the  velocities  obtained  by  the  seismic  method. 
Complete  detailed  reports  of  each  hole  and  a  detailed  report  describing 
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the  seisraic  investigations  are  on  file  in  the  district  office.  In  general, 
when  probings  encountered  glacial  till,  the  probing  was  stopped  since  the 
number  of  blows  per  foot  became  excessive.  The  probing  pipe  often  met 
refusal  in  glacial  till,  and,  therefore,  refusal  by  probing  as  noted  on  the 
inclosed  plates  does  not  necessarily  indicate  bedrock.  The  glacial  till, 
in  general,  has  a  moisture  content  between  6  and  12  percent  dry  weight. 
It  is  estimated  that  the  weight  of  the  till  varies  from  I35  to  155  pounds 
per  cubic  foot,  and  that  the  shearing  strength  is  greater  than  that  deter- 
mined by  an  angle  of  internal  friction  of  35  degrees. 

11,  Characteristics  of  Bedrock.  -  The  bedrock  is,  in  general,  fairly 
hard,  unweathered  dolomite  and  limestone  with  minor  amounts  of  sandstone  and 
shale  and  is  part  of  .the  Beelcmantown  and  Chazy  formations  which  are 
Ordovician  in  age.  The  rock  ia  approximately  horizohtally  bedded  and  is 
cut  by  several  systems  of  joints,  haphazard  in  pattern.  Where  bedrock  is 
exposed  or  near  the  ground  surface,  the  upper  zone  may  contain  many  open 
joints  and  bedding  planes.  In  general,  no  difficulty  should  be  encountered 
in  excavation  of  the  bedrock,  and  it  should  break  well  by  blasting. 

IV,   CHARACTERISTICS  OF  OVERBURDEN  AM)  BEDROCK  IN 
THE  GAIiDP  RAPIDS  CHANNEL  (Mile  6?  to  74) 

12.  General.  -  The  Galop  Rapids  channel  extends  from  the  existing 
deep  draft  navigation  channel  near  Chimney  point  opposite  prescott  (Ontario) 
Terminals  to  the  foot  of  the  Galop  Rapids  about  one  mile  below  Cardinal, 
Ontario.  After  the  exploration  in  the  vicinity  of  the  channel  was  com- 
pleted, the  initially  proposed  channel  was  modified  in  alignment  and  con- 
siderably increased  in  width.  The  exploration  which  was  planned  for  the 
initial  narrow  channel,  therefore,  does  not  adequately  provide  information 
for  the  entire  present  channel  and  in  some  cases  the  exploration  is  entirely 
outside  the  present  channel  area.  The  location,,  ejcteftt,  and  records  of  the 
exploration  in  the  vicinity  of  the  channel  are  shov/n  on  Plates  1  to  9  aiid 

12  to  15.  The  following  paragraphs  describe  the  characteristics  of  the 
overburden  and  bedrock  in  various  sections  of  the  channel  as  determined  by 
the  investigations.  The  general  characteristics  of  the  glacial  tills  and 
bedrock  in  the  area  are  described  in  paragraphs  10  and  11. 

13 •  Vicinity  of  Chimney  Island.  -  The  overburden  in  the  channel  in  the 
vicinity  of  Chimney  Island  is  mainly  variable  sand  and  sandy  silt  which  over- 
lies compact  material  at  a  depth  of  from  2  to  6  feet  except  in  the  vicinity 
of  the  breakwater  for  the  present  north  channel  where  the  overlying  vari- 
able loose  material  is  from  10  to  40  feet  in  depth.  No  holes  have  been 
drilled  in  this  area,  but  according  to  geological  evidence  and  the  results 
of  seismic  investigations  the  underlying  firm  material  is  glacial  till.   In 
th  vicinity  of  Chimney  Island  there  are  slabs  of  rock  in  the  river  bed 
which  are  apparently  a  result  of  wastage  from  some  previous  excavation. 
Bedrock  is  well  below  the  present  proposed  grade  of  elevation  214. 

14«  Vicinity  of  Tick  Island  to  Galop  Island.  -  In  the  area  explored, 
which  is  shown  on  Plate  2,  the  overburden  in  the  vicinity  of  Tick  Island 
to  the  east  shore  of  Galop  Island  is  mainly  firm  material  which  is  believed 
to  be  compact  glacial  till  overlain  with  variable  deposits.  In  the  area 
north  and  east  of  Tick  Island,  the  firm  material  is  overlain  with  slabs 
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of  rock  which  are  apparently  a  result  of  imstoge  from  some  previous  excava- 
tion. From  Tick  Island  to  within  300  feet  of  the  shore  of  Galop  Island 
the  firm  material  ia  overlain  to  a  varying  depth  from  5  to  30  feet  with  a 
variable  deposit  of  soft,  silty  sand  to  silty  clay,  7?ithin  30O  feet  of  the 
Galop  Island  shore  in  the  northern  part  of  the  present  channel  the  firm, 
overburden  is  overlain  to  a  depth  from  zero  to  5  feet  with  loose,  variable 
sand  and  gravel.  In  the  southern  part  of  the  channel  in  the  area  not  ex- 
plored between  Tick  and  Galop  Islands,  it  is  believed  that  the  overburden 
is  mainly  glacial  till  and  is  probably  overlain  by  soft  deposits.  Tick 
Island  is  co.-iposed  almost  entirely  of  glacial  till.  The  bedrock  contours 
in  the  vicinity  of  the  channel  based  on  seismic  investigation  and  previously 
drilled  holes  are  shown  on  Plate  10.  Rock  is  probably  above  bottom  grade 
elevation  along  the  south  side  of  the  channel. 

15.  North  and  Through  Galop  Island.  -  The  investigations  on  Galop 
Island  were  located  to  study  conditions  in  the  vicinity  of  the  initial  lay- 
out of  the  channel.  The  layout  of  the  present  proposed  channel  and  the 
location  and  extent  of  exploration  is  shown  on  Plates  2  and  3*  The  over- 
burden in  Galop  Island  is  roainly  very  compact  till  except  in  the  area  ex- 
plored south  of  the  three  points  on  the  north  side  of  the  island  where  clay 
deposits  extend  to  rock  or  till,   in  the  channel  area  in  the  west  side  of  the 
island,  superficial  limited  deposits  of  organic  muck  occur  on  the  till.  The 
three  points  on  the  north  side  of  the  island  are  mainly  compact  glacial  till 
but  in  some  areas  the  till  is  overlain  with  clay.   The  recessions  between 
the  points  are  due  to  erosion  of  clay  deposits  which  extend  to  the  south. 
In  the  coves  deposits  of  clay  up  to  10  feet  in  depth  occur.  The  clay  de- 
posits are  apparently  marine  in  origin  and  overxie  eituer  rocK  or  till.  Tbe 
clay  near  the  surface  aa  fairly  firm  and  in  general  is  underlain  by  ooft 
clay.  The  overburaen  in  the  river  north  of  the  island  is  icainly  soft  ciay 
and  variable,  river  deposits  of  sand,  gravel  and  boulders.   In  the  south- 
em  part  of  the  present  proposed  cnaniiel  it  is  believed  that  the  over- 
burden Consists  of  till  on  the  western  part  of  the  island  ana  till  covered 
by  clay  on  the  eastern  part. 

l6.  The  configuration  of  the  bedrock  in  the  vicinity  of  the  island 
is  shown  by  the  rock  contours  on  Plate  10.  The  rock  contours  are  based 
mainly  on  the  seismic  and  probing  investigation  and  the  few  holes  drilled 
into  bedrocl;.  The  bedrock  slopes  generally  from  north  to  south  except  in 
the  vicinity  of  the  west  side  of  the  island  where  a  buried  preglacial 
valley  occui's.  Bedrock  is  exposed  between  the  points  on  the  north  side  of 
the  inland.  Plate  II  is  a  photograph  of  the  exposed  bedrock  in  the 
Middle  Cove.  Rapids  occur  in  the  river  channel  north  of  the  island  which 
are  caused  by  a  bedrock  barrier. 

17 •  Vicinity  of  Dixon,  Sears,  and  Baycr^fl  Islands.  -  The  overburden 
according  to  the  exploration  and  geological  evidence  in  Dixon,  Sears  end 
Baycraft  Islands  is  mainly  glacial  till.   In  the  explored  areas  between  the 
islands,  firm  materiel  is  overlain  with  variable  deposits  of  loose,  silty 
sand  and  gravel  to  a  depth  of  5  to  10  feet.  Xortheast  of  Sears  Island,  a 
deposit  of  clay  from  zero  to  20  feet  in  depth  overlies  the  firm  riStcrial, 
Bedrock  is  below  the  proposed  grade  along  the  northern  side  of  the  channel. 
Rock  is  generally  above  grade  on  the  south  side  of  where  it  rises  to  eleva- 
tion 240  near  the  end  of  Baycraft  Island  (see  Plate  10), 
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18.  Vicinity  of  Cardinal  Point.  -  In  the  channel  area  in  the  vicinity 
of  Cardinal  Point  the  overbur'den  consists  of  10  to  20  feet  of  silty  sand 
overlying  firm  material  which  is  probably  glacial  till.  Rock  is  below  ele- 
vation 200  in  the  vicinity  of  the  point. 

19.  Vicinity  of  the  North  End  of  Lalone  Island.  -  In  the  area  explored 
on  Lalone  Island  the  overburden  is  mainly  glacial  till  except  in  the  north- 
west part  where  alluvial  deposits  of  fairly  loose,  gravelly,  fine  to  coarse 
sand  overlies  to  a  depth  of  10  to  25  feet  the  glacial  till.   In  the  river 
channel  areas  in  the  vicinity  of  the  north  side  of  the  island,  the  glacial 
till  is  overlain  with  about  5  feet  of  loose  sand,  gravel  and  numerous  boulder. 
The   bedrock  surface  is  above  grade  elevation  near  the  middle  of  the  island 
along  the  south  side  of  the  channel  as  shown  by  the  bedrock  contours  (see 
Plate  10). 

20.  Vicinity  of  the  North  End  of  Lotus  Island.  -  The   overburden  in  the 
vicinity  of  Lotus  Island  is  mainly  compact  till.  In  the  river  channel,  the 
glacial  till  is  overlain  with  about  5  feet  of  loose  sand,  gravel,  and  boul- 
ders except  to  the  northeast  of  the  island  where  a  shallow  deposit  of  clay 
occurs.  Bedrock  in  general  is  below  elevation  200  in  the  vicinity  of  the 
channel. 

21.  Vicinity  of  Channel  South  of  Lalone  and  Lotus  Islands.  -  Tbe 
overburden  along  the  shore  of  the  New  York  mainland,  Lalone  and  Lotus  Islands 
consists  mainly  of  glacial  till.  In  the  river  channel  it  is  believed  that 
the  overburden  consists  of  sands,  gravel  and  boulders.  Bedrock  is  above 
grade  in  the  channel  south  of  Lalone  Island  where  rock  is  exposed  above 
elevation  230  as  shown  by  the  rock  contours  on  Plate  10.  Rock  also  appears 
to  be  near  or  above  grade  east  of  Lotus  Island. 

V.   CHARACTERISTICS  OF  OVERBURDEN  AND  BEDROCK  IN 

SPARROWHAWK  POINT  AND  TOUSSAINTS  ISLAND  CHANEL 
(Wile  74  to  76.5) 

22.  General .  -  The   Sparrowhawk  Point  and  Toussaints  Island  channel  ex- 
tends from  the  upstream  side  of  Sparrowhawk  Point  to  the  lower  end  of  Tous- 
saints Island.  Tbe  location,  extent,  and  records  of  the  exploration  in  the 
vicinity  of  the  channel  is  shown  on  Plates  9  to  16.  The  following  paragraphs  des- 
cribe the  characteristics  of  the  overburden  and  bedrock  in  various  sections  of 
the  channel  as  determined  by  the  investigations.  The   general  characteristics 

of  the  glacial  till  are  described  in  paragraph  10. 

23.  Vicinity  of  Sparrowhawk  Point.  -  The  location  of  the  channel  in 
the  Vicinity  of  Sparrowhawk  Point  was  changed  after  the  completion  of  exp- 
loration in  the  area.  The  completed  exploration  is  pertinent  to  the  north 
side  of  the  present  proposed  channel.  Ihe  overburden  in  the  area  where 
exploration  was  conducted  consists  of  glacial  till  which  is  largely  covered 
by  deposits  of  marine  sand,  silt  and  clay.  The  till  is  exposed  at  the  sur- 
face along  the  upstream  side  of  the  point.  A  blanket  of  silt  and  clay 
varying  from  5  to  ^0  feet  in  thickness  extends  eastward  across  the  entire 
point  from  the  top  of  the  high  bank  on  the  upstream  side  of  the  point.  The 
clay  deposits  are  more  than  20  feet  in  depth  over  the  center  and  eastern 
side  of  the  point.  It  is  believed  that  overburden  conditions  in  the  area 

of  the  point  where  no  exploration  was  conducted  are  similar  to  conditions  on 
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the  north  aide  of  the  proposed  channel,  m  the  river  channel  along  the 
downstream  shore  of  the  point,  20  feet  of  silt  and  clay  overlie  deposits  of 
silty  sand  which  rest  on  till.  Bedrock  is  deeply  buried  in  the  entire  area. 

24»  Vicinity  of  Toussainta  Island.  -  The  overburden  in  the  vicinity 
of  Toussaints  Island  consists  alnost  entirely  of  compact  glacial  till.   In 
the  river  channel  near  the  southeast  side  of  Toussaint  Island  there  are 
deposits  of  sand  and  silt  varying  in  thickness  from  I5  to  23  feet.  Bedrock 
is  below  the  grade  of  the  proposed  channel  throughout  the  entire  area. 

25.  Vicinity  of  Preagu '  Isle.  -  In  the  initial  proposed  layout  of  tne 
channel  in  the  vicinity  of  Sparrowhawk  point  to  Toussaints  Island  it  was 
proposed  to  excavate  part  of  Presqu'  Isle  and  exploration  was  conducted  to 
determine  overburden  conditions  in  the  area.  The  overburden  v/as  found  to 
consist  entirely  of  glacial  till.  The  channel  excavation  at  this  site  has 
been  eliminated  in  the  present  layout. 

VI.   CHAPJ^CTERISTICS  OF  OVERBURDIM  AND  BEDROCK  IN  CHANNEL  FROM 
IDWER   ENTRANCE  POINT  ROCKVifAY  CANAL  TO  THE  UNOBSTRUCTED 
CHANNEL  BELOW  CANADA  ISLAND  -  INC  HIDING  POIMT  THREE  POIUrS 
CUT  (Mile  81  to  85) 

26.  General.  -  The  channel  from  the  lower  end  of  the  point  Rockway 
Canal  to  the  unobstructed  channel  below  Canada  Island  requires  excavation  at 
Leishman's  point,  at  three  locations  on  the  north  side  of  Ogden  Island  and 
at  Canada  Island.  Other  cuts  required  in  this  reach  for  hydraulic  purposes 
include  excavation  at  Point  Three  Points  on  both  the  United  States  and 
Canadian  sides  of  the  river  and  cuts  along  the  Little  River  on  the  south 
side  of  Ogden  Island.  The  location,  extent,  and  records  of  the  exploration 
in  the  vicinity  of  these  sites  are  shown  on  Plates  1?  to  23.  The  following 
paragraphs  describe  the  characteristics  of  the  overburden  and  bedrock  in  the 
various  sections  of  the  channels  as  deterrained  by  the  investigations.  The 
general  characteristics  of  the  glacial  till  and  bedrock  are  described  in 
paragraphs  10  and  11, 

27.  Vicinity  of  point  Three  Points.  -  The  overburden  on  the  south  side 
of  the  river  in  the  vicinity  of  Point  Three  points  is  entirely  glacial  till. 
On  the  north  side  of  the  river  the  overburden  is  mainly  till  in  5/hich  some 
pockets  of  sand  occur.   In  the  vicinity  of  the  creek  on  the  north  shore  the 
till  is  covered  by  deposits  of  clay  up  to  approximately  13  feet  in  depth,  l^ 
exploration  was  conducted  in  the  river  channel  but  it  is  believed  that  the 
overburden  consists  of  glacial  till  overlain  by  deposits  of  gravel  and 
boulders.  Rock  is  below  grade  elevetion  throughout  the  entire  area  on  both 
sides  of  the  river, 

28.  Vicinity  of  Leishman's  point.  -  The  overburden  in  the  Vicinity  of 
Leishman's  Point  consists  mainly  of  glacial  till.  The  till  is  exposed  at 
the  surface  along  the  west  and  north  sides  of  the  point.  On  the  eastern 
shore  of  the  point  and  extending  approximately  50C  feet  westward  the  till 
is  blanketed  by  marine  clay  to  depths  of  approximately  15  feet,   m  the 
river  channel  upstream  and  north  of  the  point  it  is  believed  that  the 
overburden  is  glacial  till  with  a  cover  of  sand,  gravel  and  boulders,   in 
the  channel  between  Leishman's  point  and  the  west  end  of  Ogden  Island  the 
overburden  apoears  to  be  glacial  till  covered  to  a  depth  of  approximately 
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10  feet  by  a  blanket  of  silt  and  clay.  Rock  is  below  grade  in  the  vicinity 
of  the  point.  Rock  contours  baaed  on  drilling  and  seismic  information  in 
the  area  are  shown  on  plate  24 . 

29»  In  the  initial  layout  of  the  project  for  the  vicinity  of  Leishman's 
Point,  cuts  were  proposed  on  the  Canadian  shore  and  in  New  York  across  the 
base  of  the  point  south  of  the  present  proposed  cut.  Exploration  was  cond- 
ucted to  determine  overburden  and  rock  conditions  at  both  these  initially 
proposed  locations.  On  the  Canadian  maiAland  the  overburden  was  found  to 
be  entirely  a  glacial  till.  Rock  is  very  deeply  buried  in  the  area.  At  the 
south  cut  across  the  base  of  the  point  the  overburden  consists  mainly  of 
clay  which  increased  in  depth  from  approximately  15  feet  near  the  low  ridge 
on  the  western  shore  of  the  point  to  approximately  ^^   feet  near  the  eastern 
side.  The  clay  is  underlain  by  glacial  till  except  in  the  vicinity  of  the 
eastern  side  of  the  point  where  the  clay  rests  on  rock.  Rock  contours  based 
on  drilling  and  seismic  information  are  shown  on  plate  24. 

30.  Vicinity  of  West  End  of  Qgden  Island.  -  The  overburden  on  the  west 
end  of  Ogden  Island  in  the  channel  areas  consists  almost  entirely  of  glacial 
till.  Thin  deposits  of  organic  muck  occur  in  the  small  swale  near  the 
western  end  of  the  island.  In  the  river  channel  along  the  north  shore  of  the 

island  the  overburden  is  mainly  glacial  till  except  in  the  vicinity  of  the 
eastern  end  of  the  excavation  area  opposite  the  end  of  the  approach  wall  of 
Ipck  24  of  the  Morrisburg  Canal,   in  this  area  dejiosits  of  clay  up  to 
approximately  20  feet  in  depth  were  found  to  occur.   Rock  is  apparently  at 
or  close  to  grade  elevation  at  the  western  end  of  the  island  as  shown  by  the 
bedrock  contours  on  Plate  24»  The  rock  contours  are  based  on  the  drilling, 
seismic  and  probing  information  in  the  vicinity  and  show  a  long,  low  bedrock 
ridge  at  the  western  tip  of  the  island  with  the  rock  surface  sloping  downward 
tb  the  north  and  south. 

31»     Vicinity  of  the  Middle  Cut  at  Q^den  island.  -  The  overburden  on 
Ogden  Island  in  the  vicinity  of  the  middle  cut  is  entirely  a  compact  glacial 
till.  Bedrock  is  above  grade  elevation  210  along  the  upstream  and  north- 
ern shore  of  the  point  where  rock  is  exposed.  Rapids  caused  by  a  bedrock 
barrier  occur  in  the  river  channel,  and  a  boulder  pavement  probably  rests  on 
the  rock.  Bedrock  contours  drawn  from  rock  outcrops,  drilling  and  seismic 
information  are  shown  on  Plate  24. 

32.  Vicinity  of  Canada  Island  and  the  East  End  of  Ogden  Island.  -  T^ie 
overburden  at  the  east  end  of  Ogden  Island  and  at  Canada  Island  is  entirely 
compact  glacial  till.  In  the  river  channel  near  Ogden  Island  the  overburden 
is  believed  to  consist  of  sand,  gravel  and  boulders.  In  the  river  along  the 
south  side  of  Canada  Island  deposits  of  silty  sand  up  to  20  feet  in  depth 
occur  over  firm  material.  Near  the  east  side  of  the  island  in  the  river 
are  deposits  of  silty  clay  approximately  15  feet  deep  overlying  firm  material. 
Rock  is  well  below  grade  elevation  throughout  the  entire  area.  Bedrock  con- 
tours based  on  drillincj,  and  seismic  information  are  shown  on  Plate  25, 

33*  Vicinity  of  the  Upper  Cut  at  Little  River,  South  Point  of  Ot^^den 
Island.  -  The  overburden  on  the  south  point  of  Ogden  Island,  in  the  vicinity 
of  the  proposed  hydraulic  channel  excavation  in  Little  River,  consists  mainly 

of  fairly  compact  glacial  till  with  pockets  of  gravelly  sand.  Near  the 
downstream  end  of  the  proposed  excavation  the  till  is  overlain  by  deposits 
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of  silt  which  are  approximately  10  foet  in  depth.  No  exploration  was  done 
in  the  river  at  this  location  but  it  is  believed  that  the  overburden  in  the 
area  is  clay  which  overlies  till  at  generally  shallow  depths.  Bock  is  app- 
arently below  grade  at  the  site.  Bedrock  contours  drawn  from  drilling  and 
seismic  information  are  shown  on  Plate  24.  The  bedrock  slopes  generally 
southward  from  the  north  edge  of  the  proposed  cut. 

34.  In  the  initial  layout  of  the  channel  improvement  in  this  area,  a 
cut  was  also  proposed  along  the  New  York  mainland  opposite  the  cut  on  Ogden 
Island.  Exploration  conducted  in  this  area  showed  that  the  overburden  con- 
sisted mainly  of  till  which  is  generally  covered  by  5  to  15  feet  of  silt. 
It  was  found,  however,  that  rock  was  exposed  at  the  surface  along  the  shore 
of  Little  River.  Bedrock  contours  drawn  from  drilling  and  seismic  data  in 
the  area  are  shov/n  on  Plate  24.   In  the  river  the  overburden  is  believed  to 
be  clay  overlying  rock  or  till. 

35 •  Vicinity  of  Waddington  on  Little  River.  -  In  the  channel  area  on 
Little  River  in  the  vicinity  of  Tfaddington,  the  overburden  consists  of  glacid. 
till  and  lar^e  areas  of  artificial  fill.  A  ruined  mill  and  a  partly  collap- 
sed rock  fill  dam  are  within  the  excavation  area.  Rock  is  generally  shallow 
throughout  the  area.  The  rock  is  exposed  over  considerable  areas  in  the 
stream  channel.  As  shown  by  the  rock  contours  on  plates  24  and  25 »  which 
were  drawn  from  drilling  and  seismic  information  and  bedrock  exposures,  rock 
is  at  or  above  grade  throughout  the  entire  area. 

36.  In  the  initial  layout  a  cut  through  the  middle  of  Ogden  Island  ?7as 
proposed  in  connection  with  the  Waddington  Cut,  and  exploration  to  determine 
overburden  and  rock  conditions  was  conducted  in  the  area.  It  was  found  that 
the  overburden  consisted  chiefly  of  glacial  till  overlain  by  marine  clay  rang- 
ing from  10  to  15  feet  in  depth  except  in  the  vicinity  of  Little  River 
where  the  marine  clay  extends  to  rock  at  a  depth  of  approximately  40  feet. 
The  configuration  and  elevation  of  the  bedrock  in  the  area  is  shown  by  the 
rock  contour  map  on  Plate  24. 

37*  Uorrisburg  Canal  Dike  Removal.  -  It  is  proposed  to  remove  the 
dike  for  the  Morrisburg  Canal  to  enlarge  the  river  channel.  Exploration 
prior  to  1940  indicates  that  rock  is  below  grade  elevation  in  the  area,  and 
no  exploration  was  conducted  in  the  vicinity  during  the  present  investigation. 
The  large  excavation  in  the  Vicinity  of  Morrisburg  v/hich  was  proposed  in  the 
initial  layout  is  not  believed  necessary. 

VII.   CHANKEL  FROM  THE  JUNCTION  OF  THE  ST.  U\mENCE 
RIVER  WITH  GRASS  RIVER  TO  EXISTIiJG  DEEP  WATER 
NAVIGATION  IN  LAKE  ST.  5TIANCIS  AT  THE  N0RTH1TE3T 
EXTREMITY  OF  ST.  REGIS  ISLAND  (Mile  10?. 6  to  114) 

38.  General.  -  The  channel  from  the  Grass  River  to  St.  Regis  Island 
extends  through  the  south  channel  of  the  St.  I^wrence  River  on  the  south 
side  of  Cornwall  Island.  An  enlargement  of  the  river  channel  is  necessary 
north  of  Cornwall  Island  on  the  Canadian  mainland  and  in  the  north  channel 
of  t he  St.  Lawrence  River.  The  location,  extent,  and  records  of  the  explora- 
tion in  the  vicinity  are  shown  on  Plates  26  to  30.  The  following  paragraphs 
describe  the  characteristics  of  the  overburden  and  bedrock  in  various 


sections  oi'  the  channels  as  determined  by  the  investigations.  The  general 
characteristics  of  the  glacial  till  and  bedrock  are  described  in  paragraphs 
10  and  11. 

39,  Vicinity  of  the  Junction  of  the  Grass  River  and  the  St.  ipwrence 
River.  -  The  overburden  in  the  channel  at  the  mouth  of  the  Grass  River  in 
the  Ipng  Sault  Canal  area  has  been  discussed  in  the  Grasse  River  ipck  Design 
Analysis.  Besides  this  excavation,  it  is  proposed  to  make  a  cut  on  the 
point  south  of  the  junction  of  the  two  rivers.  No  exploration  has  been 
conducted  in  the  cut  area,  but  other  exploration  and  surface  evidence  ind- 
icates that  the  overburden  consists  of  deep  soft  silt  and  clay  deposits 
which  extend  to  rock.   In  local  areas  the  clay  is  probably  underlain  by  thin 
deposits  of  silty  sand.  Bedrock  is  believed  to  be  well  below  the  proposed 
grade. 

40.  Vicinity  of  South  Side  of  Cornwall  Island.  -  On  the  south  side  of 
Cornwall  island  in  the  vicinity  of  the  railroad  the  overburden  consists  mainly 
of  glacial  till  which  is  overlain  by  deposits  of  sand,  silt,  and  clay.  Near 
the  railroad  bridge  the  till  is  covered  by  approximately  12  feet  of  sand 

and  silt.  Upstream  from  the  bridge,  clay  deposits  approximately  20  feet  deep 
occur  over  the  till,  and  downstream  from  the  bridge  deposits  of  sand  ap- 
proximately 15  feet  in  depth  blanket  soft  clay  which  extends  to  till  at  a 
depth  of  approximately  30  feet.  In  the  river  channel  upstream  from  the 
island  no  holes  were  drilled  or  probed  but  it  is  believed  that  the  over- 
burden is  largely  silt  and  clay.  Downstream  from  the  island  in  the  river 
channel  no  exploration  was  conducted.  Rock  is  apparently  above  grade  on 
Cornwall  Island  upstream  from  the  railroad  bridge.  It  is  believed  that 
rock  is  below  grade  elevation  in  the  river  channel  both  upstream  and  down- 
stream from  the  railroad  bridrje. 

41«  Vicinity  of  Raquette  Point.  -  The  overburden  on  Raquette  Point 
consists  mainly  of  glacial  till.  In  some  areas  the  till  is  overlain  by 
approximately  15  feet  of  sand  and  clay.  The  sand  blankets  the  clay  to  a 
depth  of  approximately  10  feet.  No  exploration  was  conducted  in  the  river 
channel  but  it  is  believed  that  the  burden  consists  mainly  of  glacial  till. 
Rock  is  below  grade  throughout  the  area. 

42.  Vicinity  of  Ipck  18  near  Town  of  Cornwall.  -  It  is  proposed  to 
enlarge  the  channel  of  the  St.  Lawrence  River  north  of  Cornwall  Island  in 
the  vicinity  of  the  town  of  Cornwall.  Exploration  shows  that  the  overburden 
on  the  Canadian  mainland  is  composed  entirely  of  glacial  till.  In  the  river 
channel  firm  material  believed  to  be  glacial  till  was  encountered.  Rock 
is  generally  at  or  below  grade  elevation  on  the  mainlajnd.  In  the  river 
channel  it  is  believed  that  rock  is  below  grade  elevation  in  most  of  the 
excavation  area. 

43»  Vicinity  of  East  End  Cornwall  Island  South  Channel  of  the  St. 
I^wrence  River.  -  No  exploration  was  conducted  in  the  south  channel  of  the  St 
lewrence  River  east  of  Raquette  Point.   It  is  believed,  however,  that  the 
overburden  in  the  river  consists  largely  of  glacial  till.  Rock  is  apparently 
below  grade  elevation  from  the  railroad  bridge  on  Cornwall  Island  to  St.  Regi 
Island.  During  initial  studies  an  additional  cut  was  considered  through  the 
neck  of  Cornwall  Island  in  the  vicinity  of  the  location  of  the  two  seisuiic 
lines  shown  on  Plate  27.  The  exploration  indicated  that  bedrock  is  about  40 
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feet  below  the  ground  surface.  NO  elevations  were  determined. 

VIII.   RECOMMENDED  FUTURE  INVESTIGATIONS 

44»  Field  Exploration*  -The  exploration  completed  to  date  at  most  of 
the  sites  must  be  considered  as  preliminary*  The  exploration  has  furnished 
data  indicating  the  general  character  and  distribution  of  overburden  in  the 
excavation  areas  and  the  general  elevation  of  the  bedrock.   In  those  areas 
where  rock  is  apparently  near  or  above  grade  or  no  exploration  has  been 
conducted,  it  is  recomnended  that  detailed  seismic  exploration  be  conducted. 
Holes  should  be  drilled  in  areas  where  rock,  as  determined  by  seismic 
exploration,  is  near  grade  eleviition  to  check  the  results  obtained  by  the 
seismic  method.  It  has  been  found  that  the  drilling  program  may  be  greatly 
limited  if  preceded  by  seismic  exploration.  Due  to  the  variability  of  the 
surface  deposits,  it  is  recommerided  that  detailed  probing  exploration  be 
conducted  to  determine  the  depth  of  soft  material  except  on  land  where  it  is 
evident  that  the  overburden  at  the  surface  is  compact  glacial  till.   In  some 
areas,  the  probing  should  precede  seismic  explorations.  Probing  investiga- 
tions may  reveal  that  bedrock  is  well  below  grade  and  that  seismic  explora- 
tion is  not  necessary.  Beside  the  probing  explorations,  a  few  holes  should 
be  drilled  to  obtain  soil  samples  and  to  determine  the  general  characteris- 
tics of  the  materials.   In  several  areas  where  deep  soft  <ilay  deposits  existf 
undisturbed  samples  should  be  taken  for  testing  to  determine  the  shearing 
strength.  It  is  believed  advisable,  just  prior  to  construction,  to  excavate 
some  deep  pits  in  the  excavation  areas,  or  if  possible,  open  trenches  in  ex- 
posed faces  so  that  bidders  may  visually  examine  the  character  of  the  mat- 
erial to  be  excavated. 

43*   laboratory  Testa  and  Designs  of  Slopes.  -  Since  the  greater  part 
of  all  the  excavation  slopes  will  be  in  glacial  til]  or  river  sands,  the 
soil  testing  program  will  be  limited.  The  major  part  of  the  future  prog- 
ram will  be  testing  soft  clay  samples  from  a  few  excavation  areas  to  deter- 
mine the  shearing  strength  for  design  purposes.  Designs  should  be  made 
for  all  slopes  excavated  in  deep  soft  clay.  In  general,  steep  slopes  in 
the  glacial  till  will  be  stable  and  no  design  analysis  will  be  necessary. 
However,  in  some  excavation  areas,  the  ground  wat6r  may  produce  unstable 
slopes  if  steep  in  sandy  till.  These  conditions  cannot  be  definitely  deter- 
mined by  ordinary  field  exploration  and  laboratory  tests.  It  is  recommended 
that  no  attempt  be  made  to  determine  these  conditions  since  they  will  prob- 
ably exist  in  limited  areas  and  if  difficulty  is  encountered  during  con- 
struction the  slope  nay  be  changed  at  that  time. 
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CORPS    OF   ENGINEERS,  U.  S.  ARMY 


DII02 

ao     iiift 


Dn03 

0.0        fl3iA^ 


Fairly  compaif  brottn 
gravelly  SA/^ZJ 

•mig  Top  of  Rock 


OOLOMITl  hardier 
shale  stt'ngprs  and 
(Dicite  crystals  Numerous 
tJTOtlen  /O'nfs  sh^hlly 
lana  »fathered. 


forp»-«Dvpry95Jb 


D[I04 

0.0        n.Z445 


PI  105 

0.6        U2SLD 


ratrlY  compoty  greyish 
brown  yat'oblf  shghl/f 
QravPlly.  ShghHYS/Ify  fo 
Silly  BANOMumemuB 
robbfps  toccos  lonol  boulders 


uwb  TopornocH 


630 


Loose  fa  comport^  vonabtp 
broMn  f-ogteys/iQhHY 

'.11115  ^aveily  siifySAND 


ni9(a\ 


DOLOMITE  med.gtty honi 
Numerous  shaly  parhngs 
and  60'  joints  Fe*^w&athpr- 
ed  and  solution  seams 
Rock  moderokriy  tiroKen 

Corp  recovery  95.5% 


592 


u(45  Camped  grey  slighHy 
'  silly  SANG  fQRAvEL 
Compact  grpy.  SlighHy 
gravelly  siity'S  A  ND 


DOLOMITE,  dk.grpy  hQrd 
Fei^  SI  I  infers  oF  shaie 
and  Fpw  calafe  ciystois 

OCCOS  lOnal  5moll  broKen 


Core  rpcovery  9^5% 


§iA 


DJI06 

ao         112502. 


loose  o'^Yish-broHri.sligh^ly 
grgyeiiySilfySAUD 


Loose,  to  foiiiy  loose  grey 
HighHyslltySAt^Bf  GRAVEL 

Cobbles 


uiarrTopofRoiK 


DOLOMITE,  med.grpy  hard 
Occas  lonai  strinaers  of 
colcitp  and  shoie  Rock 
broKen  and  ^ligtt^ly 


54J} 


Corp  recovery  95.5% 


740 


0  0        tt25W 


IZO 


Apparently  compnc/-  grpy 
sllgtiHy  sandy  shshtly 
{UiaZsravelly  SlLTj  CLA  Y 


Fairly  compact  grey  iiightly 
fl?0<b aroveUy SAND  ( 51 LT        ' 


rairly  soft  slightlY 
gravelly  CLAY.  SILT 
UI%Zf  SAND 
1  Top  at  HocK 

LIMBSTONE  mfcrbedded 
kylfh  dolornifp  and  fei^ 
stringers  ofsfiale  Consider- 
able colclteftmughouh 
RocK  badly  broKpn  f  slighfly 
^nhZnealhered  throughout   ' 


49./ 


Comaact  broMn  sil}y 
Ul4ii  ShQtillY  gravelly  SANA 


PI  IPS' 

ao        11260.0 


Compact-  grey  s/i^ht/y 

(jraveiiyBANDiSiLT 


'.65  —  HU4b  Top  of  r^ocK 


456 


LIMESTONE,  dh  orey  few 
thin  beds  or  doJomile 
Consklerable  cal cite  though 
out-Few  imo/l :iligftHy tyeattter- 
(liJHl  ed broKen  zonesf  seams 


Core  recovery  90% 


D1I09 

OO  .      K2692 


mu 


CompcHi  bro^^n  slight  ly 
sraienyaillyB  A  NO 
HlsaBfcaeianal  boulders 


Apparsnlly  compact  bro*^n 
to  grey  slighHy  grcnplty 
SANDfSILT 

All  sarnolBa  appear  iobo 

Hashed 

111142  Top  or  Rock 


35J 
36.4 


UMISTOHE.  hard  occoiional 

sl-rinncrs  of  Sholeriurnerous 

CulciFe  crj&tal^.  Numerous 

Small  51/ghHy  wpolherecl 

seams    Rock  modP'OlBly 

ami  brr'—  ' 


Rock  recovery  99.5^0 


7Q6 


Compacl-  grey  slighlly 
emvellysillYSAHO 
fti»7  Byg  sionaf  oau/clprs 


Fairly  loos»brown  iligh/ly 
silly  slighiW gravelly  BAND  f"^ 
UMi  Cobbles  orxi  Bouldvrs 


quit  ft 


'<mllVSe 
jr99elfi/.3/i 


Slighlly 
ghlly  Bilty  fine 
S*ND 


iiiin  Compaclgieyi'.^A-i^  =,„..»/A, 


fairly  compact,  browr}grey 
slightly  sillysligtiHyoravelly 
54  M5 


Corp  recoygry  Q5Jo 


ft/SBi  Top  of  nocK 


mm. 

00      cam 


4?  5 


DI29I 

00        CUS22 


Compact  grey  slightly 
Oravelly  Silly  SANO 

nan  Top  or  rdih 


•424 


DI292 

0.0        11275.0 


Compact  grey  slinhtly 
giayelly  SAND  f  SILT 
'.ll23i  Top  of  RoiK 


DOLOMITE  grey  tinrct 
considerable  colojte ' 
Ifroughout  FeH  thin  beds 
of  sandstone  RocK 
apparently  sound  and 
'Um  unHPalhered 


DOLOMITE  hard  Cetv 
,  ,„  5/'inppfi  cf  sandstone 
cUvJRocH  modomlply  broKen 

tvPgfherpcf . 
nmn  DOLOMITC.yery  sandy 
light  grey  hard  fen  small 
slightly  wpalhfred  joints 
fort  broKen  and  slightly 
Healhered 

Core  recovery  95y« 


Core  recovery  97  )V 


546 


nOLOMITC  dK.grey  hard  fpw 
aai\     \UIMI  '''i"Sers  of  Shale  and  feiy 
S^tLLJ!!!!li  large  caliile  crystals   RacK 
\broKen  but  umyeothered 

Core  recovery  956% 


S/ig^tfy   Si/*j',   etc ,  i^no^ffS    CWnur/motc/y    /X   to  ^0%     ^y 

Slit  A  Sanet.e/cr.,  c/snot^s    ayc^txxritua'fe'y    4.0%  to ^O 
e>y  eirij    n^t.   of  s//t,  <p/c, ,   ^.rc^/tt   'o/7<^  tTr'ay 
oTetfot^s    tnof^     tAot>     SOX    bydr.^     wt  ot    CT'/cyy 


Cairly  compact-  to  soft 
broh/n  to  grey  slightly 
sandy  silly  CLAV 


imi  Top  of  RocK 


lyt-^    /j^^ffcy  Otr     at^y 


fJOTrS 

Ano/ys^j    of  Oii^  fittrc/ffri 

jomp/^j. 
Ana/y.ss.}t   ot  Aec^focfc     ors  iacst^a"    ot?    *?y  cor9.j 

Obtoir7«ct      by   ^rillirig. 
£/murot/ar7.j    r^/^e^  to    MSi.  cKrte/^y7,    /.S/^  <7a(/ct.jtnt*n/. 
tto/c~s  mttn/>cf-^<:t         less  tt^^  £3/.ff'e:?<:> 


LIMCSTONE.  hard  numerous 
stringers  of  shale  Considerable 
Calcite  throughout   Few 
small  *veathered  spams  and 

In,,.,'"'""    ""'K  rnoderately 

la).<  brolcen 


Core  recovery  99  Y, 


TRANSVERSE  MERCATOR  COORDINATES 


HOLE  No 
Bl(02 
BIIOJ 
OllOi 
DH05 
J)  II 06 
01107 

Olios 

01109 
011.0 
Vli9l 
01192 


NORTH 


i.nz.ili 
.742,868 

.,M».OSi 
'?4C,75( 
'!4ili( 

UiLoog 
masco 

hs6i9^ 
(739,125 
7739834 


EAST 


is.  2i6 
2J0,657 

ilo.ogi 

229, 3*« 
22^447 
224  09S 
221,675 
22.063 
22<)  I  7i 
22i;.04« 
213  9J9 


ST    LAWRENCE    RIVER    PROJECT 

CHANNELS  AND  CU  T.S 

VICINITY   OF  GALOP    ISLAND 
RECORD  OF  EXPLORATION 


PLATE  ■4- 


I*.  u.nmct  iiT« 


(MrllLtM  Daptk         fMt         Una  DMcrtptloa 

U4  t&rfaM  IB  v*r  par  (aisplM  of 

ll«T»»n» f»««         l»«y       f^%         '»■        »i>»fc      i»»l»» 


ProbLl^  lo, 
C«erdla*i«a 

CLflTmtlOft 


D«pth  VMt 

i«  p«r 


?«at 


lX«v»  D«iorlptloB 

p«r  B*apl«t  of 

foot  lo.  DoBtb        »Mpl«« 


I.     l,7H.2IO     0-Jfe  fclor 

B.        »5,l»9     36-37  7J0 

IL.  tU3.7     37-W  152 

Uz-M  100 

^W  6« 

^«-^  82 

^-W).6  It 


W-'«73 
I.     1.7«9.W 


209, 
2*3-7 


22-25 
25-2« 
2*-)0 
30-3) 
33-55 

35-35.) 
lofaaal 


720 
\00 

wo 

277 
180 

90 


1.     1,72S.563    O-"* 
I.       209,56^    H-IO 

IL.  2H3.7     lO-U 

11- V2 
12-13 
IVIU 

l5-15 
15-17 
17-20 

20-a 
SI2S 

25-26 
26-28 
28-29 
29- Sh 
i*-V 
37-38 

?-^ 

'•6-'»7 
>»7-'»7. 
B««tsa 


«>t«r 

1200 

30O 
150 
Ul 
22 

? 
61 

85 
62 

97 

75 

100 

1*5 

75 

109 

60 

75 

112 

69 

97 
57 

82 

3    9 
of  Hal* 


BcHSll.      , 

I.     1.729,767     0-16.2  tttn 

1.  209,>>79  16.2-19  900 

IL.  2U3.7     19-20  360 

20-22 


^-11 


150 
65 
109 
72 


^2^^ 


2*125 

25-2< 

26-27 

27-2J  150 

29-30        86 

30-32  128 

32-32-5     12 

lottn  of  Hal* 


5 

23 
37 
»7 

75 
19» 


5 

12 

9 

13 

20 


3 

10 

2k 
M 

liO 

105 

59 

k2 

5« 

s 

)6 
lU 
He 
33 
57 
itl 
32 
52 

96 

52 

I 

397 


W?7 

I. 


17729, 5M    0-26  *»»«» 

210,202     26-27  900 

21*3.7      27-27.6  120 
S|fU>Kl 


Hl-'t278 

I.    1,729,996    0-lt 
1.        21»,033     it-5 

«..  2k5.7 


6-13 
13-15 
15-17 
17-20 

20-27 

27-29 
29-)0 

30-30.2 


Ifetor 

^ 
860 
*50 
900 
>»50 

225 

IW 

9'» 

6 


'Wl 


\l 


2» 
Il2 
2( 
300 


T    i.7i9,792     1^22.9  ,to„, 

B.  a0,l(8     22.9-2U  227  I3 

K.      1. 7,2*3.7      2>k-25  UJO  8 

25-25.*  lU*  25 

lofuoBl 


lattM  of  lal* 


,729, 8t8     0-28.7  «»t«r 

210  757     28.7-32  300 

2*3-7     32-33  1*9 

33-33-3  l»o 
lafaaoa 


* 
I 
* 
8 

U 
8 

16 
25 

31 

550 


12 
19 

20 


y*- 1*280 
I.      1,730,022        0-2*. 2 
1.  219,672        2*. 2-25 

K.     1,7,2*3.7       25-29 

29-29.6 

■•fBWl 


•ttor 

*jo  r. 

210  17 

lao  20 


n 


9.6 
26.6 


SAID  «  SILT 
EUt7  aUD 


y»-*2n 

».     1.730,226 
1.  210  588 

■,.     1.7,2l»3.7 


W-*2«2 

I.  1,730,0*7 
1.  211,3" 
■..  2*3.7 


F*-*283 
«.     1,760,251 
I.  211,227 

■..  2*3.7 


yi-*28* 


0-27 

27-28 

28-29 

g-31 

31-J2 

32-32.5 

■•fual 


0-6 
6-7 
7-8 
8-9 
9-9- 


Vstor 

*50 
257 
157 
120 
180 


attor 
150 
103 
86 


8 

1* 
23 

30 

20 


2* 

21 


Tblo  aro*  wso  uoad  aa 
a  Ifuap  «ban  Caoal   «»a 
drod^cad.     Mao/  bouldara 
OQ  rlTar  bottoa 


lattoa  of  lala -Bafuial  at   8.8  oa   Seond  Attaapt 


0-8.8 

8.8-9 

9-10 

10-11 

11-16 

16-16.9 

lafnaBl 


Vat  or 

600 

171 

90 

106 

90 


a. 6      siit7  BUS 


9.6 
15.6 


SSUI7  in.T 
mxj  Sin 


6 

21 

*o 

2^ 


I-    l,730,*55 

0-13 

Vatar 

1.        211  1*2 

■..            2*3-7 

IVl* 

lu-16 

225 

16 

120 

30 

16-1? 

16* 

22 

19-20 

116 

25 

20-a 

73 

a-23 

81 

Its 

^3 

63 
«3 

IgittMl 

M-*285 

H-    1.730.161 

0-* 

Wtar 

1.         211  5»9 

a..            2*3-7 

'•-5 

200 

18 

5-6 

51 

71 

6-7 

7'« 

Mt 

!•««•■  »t  Bala 

«-'«85* 

A.-            2*3-7 

0-* 

Vatar 

"^5 

2*0 

15 

5-6 

60 

60 

6-7 

200 

18 

7-8 

103 

35 

»^ 

72 

50 

9-10 

28 

126 

10-10.2 

7 

500 

lattaa  0 

r  lola 

n->>286 

1.     1.730.276 

0-* 

■atar 

1.       ai,866 

"•-5 

ao 

17 

■..           2*3.7 

S6 

112 

52 

6-7 

37 

97 

7-8 

25 

1*1 

■afoaal 

n^su 

WL           2>>3.7 

0-* 

Katar 

"^-S 

156 

23 

5-9 

200 

18 

9-10 

75 

10-11 

3^ 

106 

ll-U 

55 

69 

12-12.7 

12.7 

MO 

Battaa  0 

f  lalo 

^*2Sf 

1.     l,730,'«o 

0-7 

¥atar 

1.         211,782 
■L.             2!i3.7 

7-9 

128 

26 

9-10 

82 

** 

10-11 

128 

28 

11-12 

88 

*1 

12-13 

** 

82 

IVI5 

90 

*0 

15-15.1 

J.* 

1510 

^afaaal 

y«:*288 

1.      1,730,68* 

0-U 

tetor 

I.          211,696 

U-12 

1200 

3 

n.             2*3.7 

12-15 

*00 

9 

15-16 

327 

11 

16-20 

1** 

25 

20-22 

100 

36 

22-23 
2V2* 
2li-25 

69 

52 

32 

111 

23 

158 

25-25.5 

11.6 

510 

16.6 


16.6 


SILT  k   CUT 


Sas(l7  SIi.T 
Bouldara  00 
rlTar  bottm 


9.6 


tiltT  S'^''^ 


10.6 


st^aj  SI1.T 


17.6        Sl.l/  S«JO 


Bafaaal 


FILE  NQ<5C-A- 2/5 
PLAT  £-5 


ft  ikfomoa  tiim 


MMIM  iMDKi  -  aiLirOr  i«un  causn 


rroklnc  1*. 

O«ordlaat«* 

D«pU 

r—t 

hm* 

aaA  Stirf&«« 

IB 

p«r 

p»r 

JWmii*. 

»Mt 

Boux 

iMt 

1^7,0.505 

0-9 

«*t«r 

1.          212.>t20 

9-11 

257 

* 

M..             21*3.7 

U-12 

10« 

3* 

12-12.2 

UO 

90 

bfOMl 

»t  12.2 

(U   t>o 

*5^7,..70, 

0-12.7 

«>t«r 

1.          212, 33« 

ia.7-13 

300 

U 

».           2't3.7 

IVll. 

iCiu.f 

1>>« 

25 

90 

iw 

])«««rlptl*> 
plat  0/ 

I>»tl>  5«»l«t 


?T*blB<    lol 

0««r4La*t«t 

amd  Sarfftea 
Il«»«llo« 


B^ih 


p*r 


p»r 
f»ot 


»0-  DjBt. 


D«icrlMl< 

of 


f»-»T 


laftMl    0*  3  >tt<^pt* 


fidti 


^ 


1. 


0-13  Otv 

2U,251     IVlU  ^  f 

2»3.7     1»-15  103  35 

tatmml  OB  thr**  attt^tt 


■•     1.750.735 


0-2*. 5  «kt«r 

^.t-25  360  10 

25-26  200  18 

B«ftt*al  oa  tbr**  atta^ti 


■■     1.730,939     0-2>t.l|  «kt»r 

I.         ?12.a91     2>t.>t-25  360  10 

■,.  2*3.6     2V25.3  97  37 

t»tnt»l  OB  too  att« 


»»• 


f«-'gq't 

I.      1,731.173     0-22  Ihtar 

I.  212, 7M     22-23  156  23 

■..  2U3.6      2>25.1      "15  80 

lafaaal  aa  thraa  attwta 

W-'g95 
I.     1,731,053     0-30.5       Vatar 

I.       a3,i6( 
n.         2it3.6 


W-'t296 

»•   1.731,553 

I.         213,128 
■L.  2U3.6 


3''-S37 

37-38 

58-Wl 

Wl-iW 

W2-1.3 

UluU6 
i46-l»7 
Bettoa 


:JJ221 


T.     17731,652    0-32 
1.         713, U28     }2-35 
«l.  2U3.6     35-36 

3^37 


Hatar 
1800 
U50 
327 
156 
"7 
75 
120 
75 
of  aola 


Katar 

2'I0 
360 
U2 


37-37.8     16 
Ufuaal 


».  1.730.391 
I.  212, IU5 
■..  2»3.7 


PHU2qq 
».    l.735,8Ui» 


0-5.6 

Iktar 

».6-5 

360 

M 

82 

6-7 

57 

7-10 

1« 

10-U 

61 

U-ll.U 

39 

2 
8 

11 
23 

76 

Us 
30 

U8 


15 
10 
32 
215 


10 
Ult 
63 
86 

» 

92 


kafuaal    at  6.8  on  tturaa  atta^ita 


I. 

n. 


217,935 
2U3.3 


a-u.6 

U.6-6 

6-7 

7-10 

10-U 

U*U.8 


Vftter 

65 

150 

U2 

133 

90 


10.6 


32 

2T 

"40 


Mas/   bouldara 

»•     1,736.397 

0-25. 7 

«atar 

1.         217, 7'H 

25-7-27 

3600 

0 

oa  rlTar  battoa 

ft.             t^\i 

«7«8 

92 

39 

28-28.9 

35 

103 

Bafsaal 

l»-"»30»t 

Bouldara  on 

I.     1,736,300 

0-5 

Hatar 

81 

rlvar  boiioa 

1.         218,323 

5-11 

luu 

25 

It.           2'»3.3 

11-13 
IVlU 
1I1-I5 

116 

82 

21 

2 

9U 

15-17 

81 

17-18 

58 

62 

Has;  larca 

18-18.3 

16 

220 

bouldara  on 

BaftaMtl 

rlTar  botioa 

i«-uy)5 

I.     I.l56.t97 

c^3.3 

Vatar 

1.          218,170 

600 

6 

Cobblaa  Si  Bouldara 

ft.               2U2.8 

1200 

3 

oB  rlTar  bottoa 

5-6 

109 

33 

6-7 

51 

70 

7-8 

69 

i2 

8-10 

2» 

1U6 

10-11 

19 

182 

Bouldara  oa 

u-12 

17 

?>^.  ^ 

rlTar  bottoa 

Bottoa  e 

f  Bola 

-lo  Bafuaal 

i«-Uy)6 

».   1.756,625 

0-12 

Iktar 

SI 

1.        217,9'«5 
ft.            2U3.3 

12-13 
IJ-lU 
lli-15 

150 

2"t 

Naigr  atoaaa  on 

120 

50 

rlTar  bottoa 

lUU 

25 

15-16 

257 

lU 

16-17 

120 

30 

17-17.6 

108 

33 

Rafaaal 

on  bouldar 

?«-U307 

i.     1,736,528 

0-3 

Vat  or 

I.         218,518 

3-U 

3600 

1 

ft.              2U2.7 

U-5 

600 

6 

5-6 

iWt 

25 

6-7 

9U 

5'" 

7-8 

67 

5U 

8-10 

IL 

65 

1MI2 

81 

12-13 
lClU.5 

35 

101 

25 

lUO 

10.6 

3I4O 

Bottoa  of  Sola 

-lo  Bafuaal 

ra-U3oe 

I.    1,736,691 

0-5.9 

Watar 

SI 

1.          218,328 

3-9-7.2 

3600 

0 

52 

ft.           2U3.7 

7.2-8 

900 

>» 

S3 

»-9 

100 

9 

9-10 

21.5 

16 

10-U 

153 

27 

11-15 

U6 

3'' 

15-27 

110 

S 

27-30 

90 

blea  A  bouldara 

50-51 

60 

60 

rlvar  bottoa 

' 

51-33 
55-55 
3t5t.7 

78 

60 

U6 
60 

66 

5" 

Bad  lock 

-Bafuaal 

n-ky,^ 

X.    l.7}6,853 

0-6 

Hater 

SI 

I.           218,158 

6-12 

3600 

1 

52 

ft.               2U2.8 

12-lU 

1200 

3 

Sllt7  SMS 

lU-16 

515 

7 

Many  boi.ldere 

16>M 

200 

18 

on  rlTor  bottoa 

2li-25 

133 

27 

25-26 

30 

119 

26-27 

16 

218 

SILT  t  CMI 

lo    atonaa  oa 
rlvar  bottoa 


17.6 


Salfi  A  (ILT 

In  tr.la  area  a  vary 
lar^a  nuaber  of  loada 
of  bouldara  A  brokan 
lioaatona   alaba  taara 

been  dumped   froa 
barsaa. 


16.6         SILT  4  CUT 
25.6  SUtj   CL*T 

30.6  Slltjr   CUT 


10. b  Saadjr   SUT 

15.6  SILT  *   CUT 


Bottoa  of  Bola    -Ho  fiefueal 


Bafbaal    on  three  ettaapta 


BB-U300 

I.      1,736,007  0-31  Hater 

I-        217,7't3  31-33        720 

■L.  2U3.3  Bel0¥  Orsde 


l'»-U310 


re-u^oi 

I.     l.?36,071 

0-1 

180 

20 

t.          218,128 

1-2 

70 

51 

n.          2U3.3 

a. 

82 

U4 

V 

57 

MO 

90 

Befnaal 

on  three 

attevpta 

BB-1.302 

»•     1,736.235 

O-U.3 

Vater 

»•         217,938 

''•3-5 

13* 

26 

ft.             2U3.3 

5-6 

60 

60 

6-7 

U9 

75 

7-7.6 

UO 

90 

Maa7  bouldara  oa 
rlTar  bottoa 


Bafuaal    at  8.6  OB  thra*  attwptt 


».   1.736,955 

0J» 

Hater 

51 

10.6 

SILT  i   CLAT 

J.          21S,9UU 

U-7 

5600 

0 

S2 

16.6 

SILT  i   CUT 

ft.               2U2.7 

7-16 
16-25 
25-27 
27-27.8 

171 
122 
U5 
37 

21 
30 
80 
97 

S3 

21.6 

SILT  A  CUT 

Bottoa  of  Bote 

-Do  Refuaal 

P&-U3II 
I.     1,737.1U7 

0-U 

Water 

SI 

9.6 

SILT  «  CUT 

B.       218.718 

U-9 

3600 

0 

S2 

15.6 

Slltjr   CUT 

ft.             2U2.7 

9-9-6 

720 

5 

U 

20.6 

SLLT  *   CUT 

9.6-12 

5*0 

7 

25.0 

Sasdr  SILT 

12-lU 

180 

20 

lU-25 

133 

27 

2^27 

88 

-a 

27-28 

120 

30 

28-28.8 

22 

160 

Bottoa 

>f  Bole 

-So 

Bafuaal 

E  NO  GG-A-2/6 
PLATE-e 


IT  LAvmci  urn 


frobtaf  lo. 
Coor4lB«t*i        Dapth 
and  9ur^0«  la 


Hqur 


f»«t 


1«.         C«Bt: 


rrobla<  lo. 

Co9rdln*t«a 
and  fcrfaca 
tlaTaUoa__ 


Daptk 


II  an        Taat 

par  par 


pi  a* 
Papth 


DaaorL^%laa 
of 


iU312 


,737.809  a-b-t 
iXl.in  57-97 
2112.7  9.7-12 
12-1>> 
lU-17 
17-18 
18-23 
23-28 
28-30 
30-32 
32-33 
lafuaail 


nU''313 
«.    1»737.362  0-5 
I.        219.390  5-7 

U.  2'*2.7  7-8 


»atar 

)6oo 

?3« 

212 

143 

120 

150 

116 

92 

100 

90 


0 
11 
17 
22 

30 

2U 
31 
» 


17.6 
23.6 


silt/  CUT 
illtr  OAT 


r»-''322 


I. 

I. 

IL. 


73«.'*6 
220,717 
257. "» 


0-1 
1-2 

d 

^« 

8-10 
10-11 
11-12 
12-13 


6 
26 

76 

116 

150 

173 

188 

81 

67 


13-13.6  '•20 

lottos  of  Bola-lo  lafttakl 


600 
13* 

K7 
8U 

5» 

2t 
20 

53 
8 


Vatar 

900 

360 

53 

75 

105 
51 

9 


8-1 
9-11 

u-13 

IVlU 

ik-lU.it 

lottos  of  Eolo.  J,  Rafaaal 


10 

67 

U8 
35 
70 
llOO 


I.    1,737,602  o-U 

X.       a?. 109  i«-6 

K.  2U2.7   6-8 

8-9 

15-16 
16-27 

27-31 
31-V 
32-33 
33-3'» 
3'^-35 


I.     1.737.765  u-U.U 

B.         218.919  li.M 

■,.  2U2.7  9-11 

U-lU 

1>|-16 

16-17 


29-31 
31-31. 
lofaa&l 

»-'*3l6 

».     1.737,708  0-8. » 
%.        39,769  8.5-11 

B..  2U2.7    U-12 

12-12.3 


Vatar 

3600 

2U0 

150 

102 

82 

81 

10; 

72 

su 

55 
27 


Voter 

3600 

328 

189 

150 

92 

120 

"9 

103 


0 
15 

2k 

35 

50 

106 

65 

130 


SI 

s? 

S3 

si- 
S5 


10.6 
ii.6 
20,6 
25.6 
31.6 


SIIT  4  OAT 
SIIT  I,  CUT 
SIR  *  CUT 
Siltx  CUT 
UmAj  SIIT  *  CUT 


I.     1.73«.6'^9 
1.  220,572 

n.  258.8 


1.     1,738,853 
B.  220, U28 

A.  256.6 


0-1 
1-2 
2-k 

i*-5 


>»  900 

19  190 

U3  8U 

U8  75 


lofuaal   00  turea  ataapto 

0-16  600 

1-2  23  156 

2-5        105  3* 

5-5.k    500  7.2 

lottoa  at  Hola- 


Hfta/  booldaro  oa 
aurfaco  in  tola 


A  faw  larga  bvuldara 
on   iurfaca  in   thla 


16.6  SILT  *  CUT 

23.6  SlltT  CUT 


Vatar 
112 
76 
15 


Bottoa  of  Holo 


W-'*317 

I.     1,737,955  0-5 

1.        219,59'*  5-7 

a.  2U2.U   7_g 

S-9 

9-10 


Vatar 

U50 
112 
'•5 
16 


Botto*  of  Bola 


SI 

2I10 
-lo  liefawl 


8 

32 

80 
220 
■  So  Refuaal 


10.6 


?g-U318 
I.     1,738,159   0-'t.7 

IL. 


'^ 


219,'**  '••7-6 
2'»2.7  6-7 

7-s 

)-10 
10-11 
U-11.^ 
Bafaakl 


vatar 

103 

225 

600 

72 

ItU 

28 

k2 


10.6 


35 
16 
6 
50 

82 

126 
85 


PB-U3lq 
I.     1,738,098  r^3  1200         3 

1.  220,228   V't  153  27 

B..  2%.0   li-5  62  5« 

5-5.8         U.6         311 
lottoa  of  Halo  .Jo  Bafuaal 


1.    1.738.302  0-1 

277 

13 

1.          220.083   1-3 

120 

50 

B..               256.2   V5 

85 

25 

5-6 

51 

70 

6-7 

32 

113 

7-s 

lU 

*3 

Bottoa 

of  Bola 

-le  Bafttaal 

im-iiTa 

1.    1.738,506  0-1 

600 

6 

I.          219,938  1-2 

171 

21 

B.             258.7   2-3 

62 

58 

It 

29 

in 

25 

lltO 

5-6 

a 

171 

6-6.>> 

8.9 

UOi 

lottoa 

of  lola 

SeAtt«r*d  bmah 
noBcrons  bouldtrs 
oa   nrfae* 


Mftay  boulltrt  oa 
■arf»c«  oa  ttalt  aroa 


»l-»325 

1.     I. 738. 793 

0-1         7 

520            SI 

«.         221,206 

1-1         1? 
yk       2U 
i-1        50 

212 

B.             2&).6 

150 

120 

7-8        39 

92 

S-10       69 

52 

lO-lO,"!  170 

21 

tafuaal 

»-l»326 

■.     1.738.997 

0-1         8 

1.50 

1.           221,062 

1-2         13 

277 

B..             259-1 

2-3          33 

yk       131 

5-5          82 

109 

27 

5-5.2    50c 

7.2 

lottoa  of  Bolo 

- 

PB-U327 

I.     1.739,201 

0-1        7 

515 

I.           220.917 

1-2          26 

13« 

B..             261.7 

2-3        67 

^ 

5-U        lOU 

l»-5          222 

16 

Bottoa  of  Bola 

-  So  Kafuwl 

••='1328 

H.     1.739.1'W 

0-2         6 

600         SI 

«.         221,696 

2-3        30 

120 

B.             259.1 

3-5        ''I 

8! 

5-7         28 

128 

7-8       75 

ke 

8-9        »9 

ko 

9-10     175 

20 

10-10.8  310 

11.6 

Bottoa  of  Bola 

-So  Bafusal 

W-1.329 

1.     1.739.3^'' 

0-1         7 

515 

I.        221,551 

1-3         21 
J-lt        37 
U-lt.8     260 

171 

B..             265.3 

97 

13.8 

Refuaal  at  1>.8 

on  two  attaap 

P&-UT30 

».     1,739,5^8 

0-1         9 

uoo 

X.         ?21,'«)6 

1-3         ^ 

163 

B..               266.1 

y-k      75 

kS 

>u5        107 

33 

5-5.8     260 

n.8 

Bottoa  of  Bolo 

W-U331 

I.     1.739, 1*88 

0-1         9 

uoo 

I.          222,185 

1-3         32 

yk        nk 

k-k.k  625 

112 

B.               250.7 

31 

5.7 

lo  lafuaaa 

"-'•IV 

1.      1.739.691 
t.          222. tW 

1-2         8 

U50           81 

2-3        17 

a2 

B.              2>M.6 

vU         83 
*-6         58 

u 

6-7         65 

55 

7-7.6    1*00 

9 

7.6 


Saadj  SILT 


Some   I&rgn  touldort 
zn  turfaco  In  tola 


Soao  boulderi  on 
•urfac*  la   talo  ar* 


7.6 


SUty  SUID 


Bouldert  oa  siirfaco 
In  tnlB  Area  up  to 
d'    In  dla. 


7.6 


SUty  SUL. 


FILE  NC  GC'A-Z/7 

PLATE- 7 


PMIIB  U8DI.TS  -  MLOr  ISJUTO  CBMMH. 


Pr«kl><  ■«. 

ProblBc  lo. 

C«or41Mt<i         Dvpth         llmra 

Taat 

DaaorlptloB 

Ooorllsatad 

Oapth        Blova 

raat 

l>aa«Tlptio« 

u«  tarfao* 

iB              par 

par 

Saaplao 

of 

and  ^orfaaa 

Itt             par 

par 

•aaplaa 

af 

UtTSIlaa 

tf\          T»a« 

l«ir 

lo.        Daptk 

(anlai 

Halation 

raat         last 

Hour 

lo. 

Saptb 

iMBlaa 

^Si^7«.n. 

0-2          2 

1800 

u       7.6 

un 

»»-'t3t5 
-irT7'<».732 

o-;s       6 

4-5        12 

617 

Maigr  eobblaa  4 

■.          221, «71 

2-3          22 

1*3 

Han7  oobblaa  A 

1.         223.938 

171 

bouldera  00   ettrfaca 

m.         iyb.t 

3-4        56 

6» 

bouldera  oa  aurfaea 

■..            237.0 

300 

la  tale  ara* 

»-5          90 

to 

la  thli  araa 

5-5.6  16 

225 

5-6        h! 

86 

lad  ladk-lafaeal 

6-7        66 

54 

T-g       lU 
s-g.5    '«» 

32 

9 

im->t3it6 
'i.     i;7'«>.936 

ft-7         »atar 

lo  Bafuial 

».        223.793 

n.       23U.9 

7-8        0 

3600 

8-12       U 

900 

fl-1'33'' 

12-13     20 

180 

'H.     1.739.855 
1.          222.(7« 

0-2          2 

1800 

81          7.6 

SU.-II 

1>-15     34 

106 

2-U          20 

ISO 

15-16     61 

59 

K.               23s.  1 

C6       10 
6-7        20 
7-11      p. 
11-12     U5 

360 
ISO 

116 

16-I8     54 
18-18.6  60 
lafuaal 

67 
60 

80 

• 

12-13    77 
IVlU     38 
IU-IU.9  290 

>»7 

PI-U3U7 

95 

«.     1.741.1U0 

0-16        ¥atar 

12.U 

1.        223,6>t9 

16-18     5 

720 

lo  la^laal 

It.            235.1 

lS-20     70 
2«-21      175 

51 
20 

pg-hns 

21-22      197 

18 

I.     1.7't0,039 

0-10       Iktar 

22-22. U  515 

7 

I.         222.529 

10-12     0 

3600 

lo  Rafaaail 

IL.            23b. 6 

12-15     6 
15-1»  13 
17-16     32 
I8-I8.9290 

600 
277 
112 
12.U 

nU3it< 
I.    l,7''0.906 

1.          22U,lg3 

0-1          5 
1-3        25 

720 

Bo  Bafaaal 

IL.             258.8 

BottoB  of  Uela 

-Refaeal  ob 

four  att 

a«pt. 

FB-U316 
».     1.7'»0,2U3 

0-13       »»t«r 

i.     1.7'»1.313 

0-10       Hater 

I.          222.385 

13-15     15 

2l|0 

t.        223.893 

10-12     28 

12g 

IL.               236.6 

15-15."  600 
Eafoaal 

6 

IL.               23U.9 

12-13     129 
I3-II*     225 
l4-lU.9   280 

27 
16 

12.8 

»»-'t337 

lo  EafUead 

I.     1.7to.0gg 

0-1        5 

720 

1.          222.919 

1-2         19 

189 

-ir'l?7>»l.065 

A.             273-8 

2-3       105 

34 

0-1          3 

1200 

ttt^xml  OB  ny»  atta^tt 

I.          22U,l407 

1-3         6 

v4       u 

U-U.g      20 
Bafuaikl   on  thr 

600 

IL.               237.0 

328 

T^.7«.^6 

0-11       fatar 

5V5 

180 

aa  attac^ti 

1.          222.629 

U-IJ     TIO 
IVlfc     li< 
lU-15    125 

915 

IL.                 236.6 

W 

W-U35I 

29 

I.     1.7>«1,283 

0-1         8 

U50 

k  fev  large  traae 

15-16     230 

15.6 

1.          22U.2g3 
IL.            2U9.U 

1-2          21 

171 

i  bouldare   In  tbla 

lo  lafttHl 

2-3         59 
3-4        136 
4-l».5     "112 
lo  Bafueal 

61 

araa 

^=^7^.211 

0-2         2 

1800 

Maa/  bouldera  A 

26 
8.7 

1.          223.201* 

2-3        W 

900 

cobblai  on  aurfaea 

K.            23«.5 

J-5        23 
V6        6« 
6-7        107 
7-s       220 
lattaa  of  Eol 

156 
53 

n 

a 

Id   thlo  sraa 

1.     1.7l»l,Ug7 
I.          221*. 138 

n.          23^.9 

0-9         later 
9-10       0 
10-15    3 
15-18     10 
18-19     69 

3600 
1200 

j6o 

52 

p-uV*?^ 

19-20     86 

l»2 

I.     1.7to,Ui5 

0-2         >l 

900 

81          7.6 

gilt/  um 

20-21      160 

22 

1.        223.059 

2-J         17 

^'    51 

4-5       23 

212 

21-21.8   310 

11.6 

K.            2Wt.3 

71 

HaB7  bouldera   iB 

1,  Eafaaal 

156 

thle  araa 

5-7        107 

33 

»m-U35j 

7-8        195 

18 

1.     l77'»l.'»27 

0-9          Katar 

8-f.5    >>0< 

8.8 

I.         22U.917 

RafBaal     ob  thraa  atta^ta 

BottOB  of  Hoi 

a 

IL.               236.3 

awjui 

i.    1.7'to,6l9 

O-l          2 

1800 

1.    l.7tl.63l 

0-10       Matar 

SI 

21.6 

SILI  4   CLAT 

1.          222,915 
■..           260.3 

1-2          5 

720 

I.          22U,772 

10-16    0 

l^ 

2-3       90 

l40 

IL.               236.3 

16-21     8 

3->.9    280 

12.8 

a-23     ^b 

go 

lo  Bafuwl 

PBJt3l»2 

Eafue&l 

IS-ijUi 

1.     1.7'tO,3g5 
I.        223,Uli9 

0-6         Hatar 

PB-U355 

>:•     1.7'<9.589 
I.        223, 30U 

0-5         Vfttar 

6-7         U              900 

1.     1.741. 8311 

0-8         later 

SI 

21.6 

Silt/  CUT 

5-6        I 

U50 

«1.             235.1 

7-10.9  13           2^3 

I.          22't,627 

g-lS       0 

3600 

S2 

26.6 

SILT  i   Oil 

a-            235.1 

6-7         8 

Safu-al 

IL.               236.3 

15-a      "» 

900 

11 

32.6 

SILT  i   OAT 

7-9         12 

3C0 

21-28     12 

300 

37.6 

SUE 

9-11      19 

189 

28-31     22 

163 

11-12     U2 

(6 

31-32     15 

2'<0 

12-11     2k 

150 

32-34     26 

138 

llt-lS    60 

60 

34-38     30 

120 

15-15.8  90 

"to 

5»-jg.7  60 

60 

la  fa  Ml 

Bafaaal 

»•     1.7"«.792 

0-12       Matar 

P8-U356 
I.     1.7'»1.600 

0-1         5 

720 

»•        223.159 

la-n   1 

lyiH    5 
16-15     102 

3600 

I.        225.161 

1-2          22 

163 

a-           2J5.1 

720 

n           252.2 

2-3         kz 
3-»       52 

85 

55 

69 

15-16    187 

19 

5-6       91 

39 

16-16.7  360 

10 

6-7        167 

21 

lo  laAiaal 

7-8        215 
Bottoa  of  Bole 

15.7 

FILE  NO.  GC-A-2/8 
PLATE-  8 


It.  umhoi  lira 


Di*tk 


par 
loot 


fMt 


Hut^ 


•••orlptl* 

•r 
fix 


?robla4  Vo. 
•oirdloAtai          D«pth 
and  fturfac*            la                par 
KlaTatUa faat Faot 


Blava  Taat 
par 
hour 


plaa 


i>aaCTtptt» 
of 

iMPlaa 


*l^ 


I.      "7l«.00« 

m.         237.0 


W-^3^ 
*.     1.7''1.977 
1.        225,691 

■..  2)5.1 


I.     l,7H2,209 


0-7.5 
7.V9.9 
9.9-12 
1»-15 
15-16 
l(-ll 
1*-19 
19-*0 
20-20.5 
tafsaal 


0-9 

9-1" 

lU-lg 

1K-2U 

2l»-2« 

2»-)0 

J^37 

'^-? 
39-H2 
I«->I2.3 
aafaaal 


0-1,7 

1.7-3 

J-5 

5-9 

9-10 

10-11 

ll-U.6 

lafaaal 


1.        «25,5M 

n.               2«0.2 

1-2 

B 

5-5.6 

■•taaal 

PBUT61 

».     1.7'>2,J13 
I.          225,  W3 

0-1 

1-2 

IL.               21*0.2 

2-2. « 

0 

10 

7 

17 

»9 

i5 

132 

190 


•atar 

0 
5 

12 

IT 
15 
23 

3) 
27 
)2 
80 


Vktar 

10 

32 

21 

106 


6 
3 

10 
)0 

37 

«3 


13 
36 
60 
Bottoa  of  Sola 


»5 
til 

r* 
n 


3600 
no 
500 
ai 

2*10 
160 

ISO 

1)3 

112 

l»5 


)6o 
112 
257 
171 
M 
)* 


600 

1200 

XO 

120 

97 

"3 


277 
100 

60 


15.6 


-5?^ 


1.7U2,gU5 
226,91'« 
2H1.2 


1.    i.i 


17. "l  »a 
11.0 
2}. 6  ta 
24.2 
29.6  to 
30.2 


tiitr  un 
lilt/  un 


siit7  um 


9.6       (IU7  sajn) 


Many  booldaro  od 
larfaca  1b  tbla 


Kaa7  ^ouldera  on 
•urfaca  la  thlf 


lafuaad   ob  tkvaa  attaapta 


PB-Ulfes 


I.     l.T-tf.ljO 

o-ai.o 

Vatar 

1.        ?25,?36 
a.           23U.9 

p»->.563 

I.     1,7'«2.55« 

0-15.2 

Vatar 

1.        225,791 

16.2-21 

5 

718 

a.           23U.9 

21-22 

9 

IMO 

22-2U 

lU 

257 

Bafaaal 

P»-"»-!bU 

i.     1.7>«,558 

0-U.6 

vatar 

1.        225.  »7 

U.6.6 

U 

900 

n.          y'li.g 

6-1 

12 
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8-9 

23 
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9-11 
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8U 

11-12 

60 

60 
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^ 

75 

IJ-lU 
lU-ll>.2 
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d 

Bafaaal 
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Watar 
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O-l 

5 

7U 
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H 

a 

y 
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hi 

86 
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33 
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0-1 
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r 
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55 

U.              2l>0.U 

2-3 
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30 

>-3.'» 

70 

51 

Bafaaal 

OB  four  attaapt 

»»7»J^, 

1.7't3,o'<9 
226.770 
257.2 


».     l.7''3.253 
I.        224,625 

■"  235/3 


P«-''372 
I.     1,7m. '»26 
«.  22»,870 

K..  235.3 


P»-'«373 

T  l77'*3,192 
I.  227, '•0'* 
H..  2)5.8 


Pg-U37U 
I.     I,7t3,396 
I.        227,259 

n.  ?35.8 


W-t375 
».     1,7'»3.600 

1.  227.  ll"* 

B..  235. « 


O-l 

1-I4 

"^5 
V7 
7-11 
11-11. 


0-2 

2-3 
3-1 

5-6 

6-6.7 

Bafua^ 


0.9.9 

9.9-11 

11-15 

IVl"* 

lli-15 


11 
23 
33 
21 

18 

"3 


Vatar 

U 
6 

26 
76 


527 
156 
109 

171 
200 

8U 


1800 

600 

225 

138 

100 


900 
600 
138 

"7 


7.6 


tut/ 


Bafuaal  ob  four  attespta 


0-3.7 

3.7-5 

5-6 

6-7 

7-9 

9-9-3 


Vatar 

6 

U8 
120 
63 
337 


600 

75 

30 

57 

10.7 


0-10.3      *•»•'• 
10.3-20.6     0  3600 

20.5-28     10  360 

28-28.8     20  ISO 

SaAiaal 


0-16.5       »»tar 
16.5-20-5     CSil.wt. 
20.3-26       11  J27 

?5-30.1     50  120 

lafuaad 


0-11.1       Vatar 
II.H7.5     "<l.   <rt. 
I7.5-I8.5     H«.   wt. 
18.5-20     15  2W 

20-22  '*9  73 

22-2».U     at  11» 

Ba«aaal 


10.6 


1.     1,7'*2,905 
1.       2^6,156 

11.        235.3 


0-19        Vatar 
19-H.8     35    103 
Bafusal  oa  thraa  attaapta 


PB-U376 

».     I,7't3,539 

0-27 

Vatar 

«.        227, »93 

27-28 

22 

163 

H..             235.8 

28-P9.5 
Baf\iaal 

15 

2lt0 

PB-U577 

>        silt/  SLJD 

».     1.7'<3,7't3 

0-19.6 

Vatar 

t.          227,7'«« 

19.6-21 

22 

163 

HBO/  kosldara  A 

XL.          2)5. a 

21-25 

12 

300 

eobblaa  ob  aar- 

25-26. 
26-26.1 

30 

120 

faea  ob  kottoa 

50 

72 
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P»-''378 

"».     1,7>»3,9''7 

0-25 
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toottoa 
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I.     1I7U5.22I 
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Watar 
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15-16 

19 
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16-19 

u 
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19-20.2 

80 

ttia  aroB 

Pl-1.380 

Bafuaail 

I-     1,7'«5,510 

0-3 
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X.          229.805 

3-11 

3 
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SI      8-8   to 

B..              255.7 

U>19 

7 
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9.U          Slit/  sum 

19-21 

2U 
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12     15.8   to 

lU.U            SUt/  SAID 

21-21.8 

30 
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Bafuaaa 

PE-«581 

I.     l.'7'»5,oi»« 

0-2U 

Tar/ 

5«lft  latar 

i.         250.050 

n.           2J3.7 

StOBaa  on  rlTor 
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iF>    DCPARTMENT 


CORPS   OF    ENCINtERS,  aS.ARMY 


DI096 


DI097 


DI098 


DI099 


Dl  100 


DIIOI 


D205I 


D2052 


/'a/r/if  joff  ¥ar/ab/e  brown  fo 
Qr9u  jhg/if/u  3andy  3/ 1 T  & 
ftAY 


Soff  CMC/  3it9hf/y  Ji/ty  CLAY 


Compact  V^'/  ■^^'9^^'V 


Cofr>pac*  grty  JAA/O  <a 
boufdtrj 


qr<3vm/fy  ^tffy  SAA/D 


Compact  brown  ^SAA/O 


Vzry  compact  grmy  j/fghf- 
fy  gra^tfft/  Jiffy  3AND 


DOLOf\4fTE  hard  ^tv  j/r/ng- 
erj  of  ^fkyfm  and  numgroos 
jfringgra  and  cryjfa/j  of 
calciU    CDnj/ef€r,i6fe  pyr/fe 
ffiroagfiouf   Bock  broken 
b</f  ijnw€aff>*r9<f 


Qocff  cora  rtcoi/mry  99. 6  % 


OOIOAA/Tf  fksrd  consider- 
obfs  c^lCifM  ff>roijghouf 
Oock  jound  and  onwQ^f/itr- 


_  Q240.4 


fairlu  co^npscf  brown 
■  2^^  ihgSffu  grsr€/fy  3AND  3 

Comp^cf  greugrdKeffy 
fi32S4  SAf/D  3  \SfZr 


Fairly  compacf  bro^n 
grarwffu  ^n<f  j/tgAffy  Jiffy 
3AA/0 


fairly  compacf  brown 
gra¥€ffg  JA//0  6k  3flT 


Compact  grty  oandy  arnf 
j//g/)ff(/  gr^vt/Zy  J'/Z  T 


^ffy  3 A  NO  <S  OeAVfl 


Vtry  compaef  grey  jffgfiffy 

grartf/y  J>ffy  iSAffO.  ,.  ^ 

ccaj/ona/  boufdrrj.  — *^ 


OOL0f^1/T£  dartr  grty  ftard 
few  jfnngcrj  of  jAs/e  6rok- 
an  afong  occasions/  ver/fcaf 
Jo/nfj.  fyoci  (/nw€aff>€r€d. 


f?ock  Corg  r€COvery  94% 


jlighffy  gra^effy  ^tffy  3AND. 


Co^pscf  grgy  j/zgAf/y  j/ffy 
graveffy  'SAND. 


DOLOf^lTe   dark  gr€y  f\3rd 
£hck  jfig/iffu  w€aff>arad 
afong  few  Jof/jfa  arid 
occaaio/taf  •sfia/€  parf/ng-j. 


t  recovtry   92.  A'/, 


DOLOAffTf  gray  bard  few 
jfnrjgitrj  of  J/isia  and 
conjiderabff  ca/c/fe 
fbrougbouf   JPock  i>roiemr> 
buf  unwtaffiarad 


Compocf  grty  3ltghfty 
S'ltg   JAfJO  a  Qf^AViL 


gravaJ/y  Jifrj/  % 


45.Q  •IIM.Q 


fairly  compact  brown  jfi'gftffy 
gravmify  ^'ffy  3AffD. 
Occas/onaf  bot/fderj. 


DOLOf\AfTE.  mc€m9r>f«d 
fA(/i  reefCC/A     fnfirr  rock 
wcafhtred  and  badfy 
fr,3cftjred  and  broitn 


feock  core  recovary  34  % 


Bock  cort  rtco^^ry  Q6  % 


1 


UMfSTONE  dolo/r}ifiC 
hard  ftw  sfringgrj  of 
jbafe.    J?ock  jound  and 

unwtgfbmred 

Qock  cort  racovary  96  % 


DI120 


Soff  sroy  ^i^hff*f  cfot/et/ 
slightly  gravw^y  -S'ffy 


Compoc  t  grey  slightly 
gray  I  (^.  siftg  SAND. 


OOLOMIlL  dai 4f ^rey  fjorvf- 

thro*ygf'Oa  f.r^py  j//gh//y 
<h^of/fffrd  Orofgn  oSOfTT^ 


Gock  CO^  fwro^er^  BdSX 


faltlj     cempoKt.   ffj,sllfhttj 
atfty     SAND. 


mrl/   campaef  fo  oampaeK- 
■SARfO.      Oce*ilenal    bouliVX 


DtSCHIPTlVE     TERMS 

SUgf^ly  slltjt  fic  dtnofs   qppnMimatwfy  /%  « 20t  ty  dry 

mtighl  at  sat  He. 
S*ty  etc  denoms  atvroMimamiy  20%  to  'tOXdy  dry 

WBtqllt  of  sill 
SjK  and  sood  etc  danofts  ^OT^lo  60X  ty  dry  w  *. 

of  atlt  tfc  €xc«ft.  'and  ctoy    denotts  more 

ihan  30%  by  drj  wief  day. 
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230,225 

OI0S7 

\,7St.B70 

2  3  7,^70 
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't3  7,050 

0I0B9 

(/4*,4«7 

tSI,  847 

OliOO 

(,74*,  »4« 

t3l,-04/ 

DIIOI 

1,741,031 

23(,  3tS 

OZOSI 

l,7J4.54<J 

240.470 

peosz 

(,7J-«,0(0 

240,470 

AfiolfSfS  of  beanelf  am  bm0^  on  eons  otraltto^  ^  ^Ktiif 
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POIR,   4  TODSSilKTS   ISUXE 
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0*«r«lMt  aa 
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Blova 
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•«d  tarfftc* 

l» 
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at 
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la 
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^7 
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O^th 
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Haoj  bauldara 

baWtloa 

Taat 

'o«t 

Hour 

Is.        Daptl 

Sa«lai 

^lys  i&L*.^ 

ra-''fl5 

«.     iJi'i.SK 

1.        J51.1» 
■L.            231.6 

22 
?6* 

iw 

52 
22 

on  rlTar  bottoa 

••      1.751,355 
I.         236.770 

a. 

0-2 
2-3 
3-7 

8 

106 

1*50 
82 

Soaa  bouldara  la 
tfiia  araa 

7-7.5 

22U 

16 

7-8 

6-» 

52 

kafttul 

oa  tLr«e 

attiapta 

8-9 
9-9.2 

150 
800 

2U 
5 

fl-i^MI 

kafuaal 

1.        J51.255 
B..             231.D 

0-5.8           »t«r 
5.1S-7        2i 
7-8            106 
8-8. 8          312 
lo  B«(%Ml 

160 

3k 
12 

Many  bouldara 
oa  rlvar  bottoa 

ra-i*H6 
I.    1.751.500 
1.       236.601 

Bi. 

O-U 

"^5 
5-6 

» 
58 
231 

1*50 

62 

16 

Tar/  aan/ 
bouldara  In  thla 
araa 

lo  Sefaaal 

I.     1,7>'6,J02 

0-2 

Mt«r 

Naa/  bouldara 

I.  1.751.622 

»•        237.873 

XL. 

1.      2yi.(M 
n..         2JJ.0 

a 

10 
ll\ 

360 
155 
6             SI 

3.0 

alone  aborallne 
Sand/  SILT 

0-2 
2-5 

5-« 

1* 
9 
5 

900 
1<00 
720 

SI 

D.b 

Sandf  SILT 

kcfttMLl 

on  tar«4 

attaapta 

ta  5.0 

8-10 
10-10.6 

15 

270 

2llO 
13 

W-4W5 

aafuaal 

».     l.7U6,lto6 

0-10.5 

Mttr 

PB-UW8 
I.      1.751,802 

S.        236.863 

I.        231. '•W 

10.5-11 

10 

360 

Nan/  bouldera  on 

6 

IL.               231.6 

11-12 

22 

160 

flbora  and  undar 

0-2 

600 

Soaa  bouldara  U 

12-12.2 

60 

bO 

oatar  of  ba/ 

2-U 
5-7 

13 

275 

tnla  araa 

B*fu»al 

oa  four 

•  tta^ta 

a. 

li) 

110 
26 

ya-tMb 

7-7.7 

320 

H.      IJlMi.blO 

0-26 

Mator 

lo  Bafuaal 

».       231.355 
u,.         231.6 

■•     l,751,9'»7 

0-2.1 

Hatai 

Han/  b:>aldara  la 

1.     1,7>>6,609 

1.        236.^6- 

2.1-3 

8 

1*50 

tola  araa 

tl 

Hktor 

ai 

U.O 

a.           230.3 

5-6 

7U 

■^ 

1.        231. 7«5 

"9 

73 

ta  5.2 

Stlty  SMD 

210 

17 

K.            231.6 

"^5 

212 

17 

283 

13 

5-5.2 

1.J2 

< 

lo  BaAaaal 

l*faMLl 

FB-l*llOO 

r»-t3M 

I.      I.75I.8I6 

0-2 

U 

900 

SI 

6.0 

SILT  i   UAY 

».      l,?!".*!? 

0-17 

Wtor 

X-       237.307 

2-11 

16 

225 

t.        23l,6>iO 

17-18 

21 

170 

XL.               269.0 

11-12 

125 

29 

B..               231.* 

18-20 

6? 

57 

12-13 

280 

13 

lo    bfUMLl 

lo  lafaaal 

«.     l,7U6.57g 

0-3 

»»t.r 

n-uiwi 
I.    1.752.009 

0-11 

11 

327 

n 

B.6 

Sand/  SILT 

1.        232.17'* 

3-6 

6 

BOO           SI 

8.6 

«-       237. 5J9 

11>18 

23 

156 

S2 

11. 6 

SILT  i  CUT 

■..            231.6 

(^ 

14 

260 

to  9.2 

ikID 

a.          271.0 

18-21 
2V2U 
2C-2*.7 

3« 

95 

12 

18.6 

Cla/07  SILT 

9-10 

180 

20 

*J? 

26 

23.6 

Sand/  aiLT 

10-10/1 
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U 
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11 

■•  SaAuBl 

«.     I,7lt6,7«2 

I»-»^ 

0-12.5 
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«.     1.752.255 

CW2 

6 

600 

X.       232,029 

12.5-1S.2  1 

3600      SI 

11*.  H 

1.        237.256 

S-h 

16 

225 

».            231.6 

18. 2-19 
19-22 

73 

75 

tol5.0 

iUK 

B.             258.2 

■^5 
6-5.6 

52 

102 

69 
35 

22-2J 
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19 

»60 

10 

23-23.5 

5^ 

7 

lo  lafaaal 

M-WW^ 

n-iiT» 

I.     1.752.l«00 

0-2 

lu 
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Man/  bouldara  la 

T]T7U6.9«6 

0-20 

«>t*r 

«.      237,0^ 

^i 

36 

100 

tala  araa 

1.          231.  Ml 

a.          256.3 

J-* 

90 

no 

n.         231.6 

5-6 

156 
203 

23 

18 

lo  Rafaaal 

H-kn2 

-i-r 

raJ*iio>* 

I. 

«•    1.752,550 

0-2.5 

Hatar 

Nan/  bouldara  as 

a.          231.6 

0-2.1* 

Mter 

X.       236,916 

2.5-J 

10 

560 

SI 

5.0 

abora  4  bottoa 

ZiKk 

U 

900 

Seaa  bouldara 

«■•          230.3 

3-'» 

36 

100 

to5.6 

Sand/  SILT 

'»-5 

82 

U4 

in  thia  ar«a  - 

•^5 

lOU 

3» 

5-6 

log 

21 

5-5.2 

750 

5 

&-6.6 

1^1* 

11 

5.2-6.6 

333 

11 

la  Icfsiai 

lo  Rafaaal 

»Ai>IOIt>A)a  FOIM 

PBJrtOJ 

I.     1,752.168 

0-13 

7 

51* 

SI 

6.6 

Sand/  SILT 

v^m 

X.       237, 71A 
a.         267.  u 

13-a 

19 

1« 

S2 

11.6 

SILT  4   OAT 

».    1.750,902 

0-2 

Vfttor 

Nan/  bouldara  on 

13 

33 

^ 

U 

17.6 

Silt/  CUT 

*•       230.377 

2-3.7 

215 

17            SI 

t.S 

abora  Una 

52 

69 

22.6 

Slit/  ClAI 

a. 

3.7J.."» 

600 

6 

to5.1» 

Sllty  StXB 

i«-i«5 
it5-»6 

yj 

26 

S5 

28.6 

ko  lafUMl 

16 

s6 

3H.6 

Silt/   OAT 

lo  SafOMl 

I.    1.751.128 

^     236.573 

0-3 
3-^ 
"^5 
5-7 
7-« 

17 

12< 

165 

iitz 
as 

ao 

2« 
22 

25 
le 

Soaa  larga 

bouldara   Ln 
tUa  arw 

».    1.752.737 

X.        237.276 

a.         2i»ii.3 

0-3             7 
S-"*             77 
t-l*.5          IWO 
■0  Safoaal 

515 

"•7 

9 

Soaa  larga 
bouldara  In  tbla 
araa 

RLE  NO.  GQC-A-2/5 

PLATE-14 


M.unnci  una 


TICIIITT   U3T1IS   ISIAIS,    ITlJUIOnun 
rOIlT,   ATOOSUIITS   ISUklV 


rrobtK  It. 

rroblai  la. 

0«erdl^ta* 

D<p«h 

Ums 

r»t 

DotorlptlOD 

Coordlaataa 

Dapth            Uo«a 

raal 

Daaorlp%4oa 

ud  larfaca 

1> 

par 

por 

loor 

iMplai 

lo.       l>nUs 

of 

S*«)l0l 

and   Sarfaca 
HrrattOB 

la               par 
raat            foot 

par 
Hour 

Sa^laa 
lo.           Danth 

of 
Sa«Dltt 

«.     1.752.97I 

0-2.5 

«>t»r 

Maof  kouldori 

n-Wio 

I.      1,752,622 

0-6            5 

720 

81 

7.6 

SI 117  SAID 

1.         237.190 

2-!>-5 

1« 

2° 

1«  tbla  KTM 

».          238,273 

6-1)          13 

277 

S2 

1).6 

siitr  siLis 

IL.            2)0.3 

>7 

HI 

IL.              230.0 

lj»l6       15 

10 

7-» 

137 

26 

16-17        75 

1« 

M 

2Jl 

15 

17-19        12? 
19-19.7    311 

28 

1*    ItfttMl 

12 

■0  Xafuaail 

rt-uiwt 

»•     1.152.299 

0-7 

6 

600 

& 

7.6 

SMd7,    tlitr 

P»-1W»1 

».        237. «9« 

CUT 

I.     1»»52.712 

0-1         u 

900 

IL.           t;o.i 

7-12 
ia«9 

It 
25 

257 

S2 

12.6 

SILT  4  OdT 

»•        237.997 
B..             256.8 

1-3              12 
3-6            128 

86 
28 

15- 2> 

3« 

J5 

•3 

17.6 

Sud7,    olaroy. 

6-7            209 

17 

2«-29 

93 

59 

si 

SILT 

lo  Bafatal 

29-29.6 

333 

11 

23.6 

Sandjr,    clamor, 

lo  BafoMl 

SILT 

PB-11U2 

»5 

28.6 

Saadr,    clayar, 
SILT 

1.     1.752.617 
».         237.893 
11..             259.3 

0-2              6 
2-7              17 

7-«           1) 

600 

ao 

81 

SI 

7.6 

Saad/  SILT 

1^"^ 

8-8.8         90 

10 

••     l.752.55»t 

0-9 

10 

360 

SI 

7.6 

Stair  SILT 

Bafuaal 

1.        237.7*1 

*-15 

31 

116 

S2 

12.6 

SILT  *   CUT 

IL.            259.1 

15-35 

51 

70 

"sJ 

17.6 

SILT  *   CUT 

re-W(3 

3*-3? 

12 

Ut 

22.6 

Sud7  SILT  4 

».'    1.752,595 

0-10          13 

277 

SI 

7.6 

Sand/  SI..T 

37-3« 

203 

17 

OL»T 

1.         237, 80* 

10-16          29 

121 

S2 

12.6 

SILT  4  CUT 

«5 

28.6 

SII*  4  CUT 

XL                260.6 

16-2^        1.3 

23-21     a 
2I-25      ai 

81 

^ 

17.6 

SILT  4  CUT 

f6 

a«y»7  SILT  4 

59 

23.6 

Saad/  SILT  4  CUT 

SILKS 

17 

lo  Safatal 

n-uuio 

».     1.752.712 

0-10 

U 

327 

ai 

o.b 

SILT  4  OAT 

?B.UUUU 

i.    ^'k?.l 

lO-lg 

21 

171 

S2 

12.6 

SAID  4  SILI 

»•     1.752.359 

0-2              5 

720 

SI 

6.6 

Saad/  IILI 

is-19 

221 

16 

I.        237.125 

2-10            11 

327 

S2 

11.2 

Silt/  SIKS 

le  Itfuwl 

a.            259.2 

10-11         35 

103 

U-11.8     262 

11 

n->>k^ 

lo  Bafa«a 

t.     1,753.066 

0-2 

Vktor 

».       237. "as 

2-3 

1 

3600 

st.Jta    „ 

»•         230.3 

3-5 

3 

1200 

1.  1.752.119 

0-10           11 

327 

SI 

6.6 

Cla/a/  SILI 

5-6 

11 

257 

«.        237.571 

10-12          20 

180 

S2 

12.6 

SILT  4  CUT 

6-7 

100 

36 

v..          260.3 

12-22          36 

100 

S3 

IS. 6 

SILT  4   OAT 

7^ 

200 

18 

22-22.7      320 

11 

».«.5 

loo 

9 

lo  Bafasal 

lo  imtatml 

PB-1ipt6 

Pft.4412 

1.     1,752,783 

0-10            13 

277 

SI 

12.6 

SUB>  4  SILT 

I-    1.752.'«9:J 

0-2 

3 

1200 

a 

*.6 

siit7  Sin 

X.       237.698 

19^15         27 

133 

■.          23«.12< 

2-1 

il 

277 

as 

12.6 

3WI>7  SILT  4 

XL.            2I2.6 

15-a         53 

68 

■m                 270.0 

S-11 

150 

CUT 

21-22          158 

23 

U-22 

¥1 

82 

83 

17.6 

Saa«7  SILT  4 

22-23        a6 

17 

22-22.3 

260 

11 

CUT 

lo  SafUaal 

l«MMa 

ra-VtU7 

FI-W.11 

I.  1.752.835 

0-1            19 
3-1              17 

1-7          92 

190 

I.     1,753.105 

0-2 

6 

600 

81 

7.6 

Sllt7  S4n 

I.       237,777 

77 

«.        237.  «72 

2-7 

50 

72 

IL.           2I7.6 

12 

B..             250.2 

7-« 

75 

K 

7-8           151 

M.8 

250 

11 

8-8.2          325 

11 

lo  SofaMl 

Bafuaal 

aJUki^ 

TOOSSiBTS  ISUIB 

».    1.753.251 

0-2.5 

Iktor 

Maa7  booldori 

X.        237. 7«0 

2.5-3 

2 

1300 

U  thli  airw 

PB-1120 

a.         230.3 

^2 

110 
285 

33 
13 

1.      1.753.880 

X.       239,173 

IL.               229. U 

0-11           Vator 
11-12         60 

60 

Tory  aaa/  itoBat 

la fatal 

on  four 

•tto^tt 

13-12.9     163 

22 

4  bouldtra  on 

lo  Bafawl 

rlTtr  bottoa 

PS-1U15 

1.   1.752.ba 

0-5 

«Kt«T 

re-w»2i 

I.      23«.56« 

5-16 

w 

:)00 

SI 

9.8 

I.     1.753.808 

0-2             10 

560 

Bouldart   la  ar«« 

a.       229.9 

16-23 

2V2't 
2li-2U.5 

30 

120 

tolO.1 

SILT  4   CLIT 

I.          2UO,199 

2-3           51 

70 

80 

15 

S2 

15.8 

a.          237.1 

3-3.1          380 

? 

500 

7 

tol6.1 

Sand/,    daja/ 

3.1-3.2       550 

6 

BofviMLl 

SILT 

Bafuial  OB  tin 

attai^tt 

B>iUi6 

?B.ltU22 

I.     1.752*»69 

0-5.5 

Iktor 

»•      1.753.996 

0-2               6 

600 

Tar7  aaa/  feouldara 

«•          23«.252 

5.5-1 

1 

3600 

a 

11.6 

SILT  4   (3>T 

X.          2UO,Og3 

2-2.8         51 

67 

It  araa 

a.         229.9 

s-lU 

3 

1200 

XL.               2>13.0 

2.8-3         530 
3-3.1         300 

6 

IU.16 

11 

257 

S2 

a. 6 

SUt7  SUS 

12 

16-21 

13 

81 

lo  Bafuaal.   thiti  atttapl 

2i-a.« 

225 

16 

lofuMl 

PS.IA23 
I.      1,751.181 

0-1           g 

U50 

Haa/  bouldart   Ix 

B:1>>17 

X.       239.967 

1-2           36 

100 

arta 

»•  1.753.057 

0-U.5 

Mtor 

■..              2I7.8 

2-3              100 

36 

■.    258.136 

1.5-5 

12 

300 

a 

9.8 

3-3.8       250 

11 

».         229.9 

W5 

26 

13* 

tolO.U 

SILT  4  OAT 

lo  Bafatal 

15-21 

a-22 

22-22.1 

12 

170 

312 

86 

a 
12 

S2 

16.8 
tol7.1 

SIU7  SUS 

rB-ltlt2l 

1:  H^'fa^ 

IL.               232.5 

0-2            17 
2-3           76 
>3.7         121 

as 

18 
29 

Naar  koBldart  la 

art« 

&*»« 

J.  7-1        820 
lt-U.2         500 
lo  Bafaial-     aa 

l| 

»•   1, 752, no 

■•        23«,157 

O-i 
S-10 

• 
27 

oOO 
133 

SI 

7.i> 

Silt/  sum 

7 
cood  atta^t 

■•■        230.0 

10-U      69 
U-ll«       122 
11-15        20t 
■•  lofaoM 

52 

29 

17 

l*JHi25 
-|.     1.751. 3U 
X.        2lo.99l 

XL.             2IO.3 

0-1             5 
1-2              1) 
2-2.6          291 

720 

85 

12 

Ita7  bouldart   la 
arta 

lo  Bafatal 

FILE  NO. 

GQC- 

A-2/4 

PLATE-15 

n.  unaci  urn 


TiciiiTT  Loms  isuis,  irijxnoAK 
ronr,  *  tottssurs  isuuni 


Frvbla^  Vo. 
0«or4lB«t«t 
and  Sarfao* 


Dvpth 
In 


Blovi        r*et 


■uvlM 
lo.       Ejth 


9««erlytl«B 


Coordiant** 
and  Sarf»a* 


u 


_Ssai_ 


-Ell Sm 


BwartftU 


»•     l,75'».'<99     O-l 
1.         ?U0,li7g     l-z 

■..  aUi.)    2-2.it 

B*faw>l 


f»-Mt27 
I. 
I. 


75U,I»}7     0-5.1 
2'»l,220      5.1-10 
22S.9      10-l>t 
1>*-15 
15-15.« 
lo  B*Ai«al 


W-'ft2g 
I.     l,75't.625 
I.  2Ul,10lt 

IL.  230.2 


^ 


'*-5 

5-5.2 

Ho  iatM-L\. 


25 
125 

300 


5 

20 

55 

llU 
too 


900 
192 

31 


bOO 

1>46 

a» 

12 


720 
ISO 

66 
31 
9 


10.6 


Mb/  kould«r« 
la  arw 


Siitr  USD 


eeT«r«d  vlth 

booldera 


Fa-'titZ9 
V^     l,75><,glU       0-2  8  U50 

K.      2w,9«9    2-5  17        az 

■L.  23«.l      5-5.5  Moo        9 

lo  lofVlMl 


Sob*  bouldora 
la  aroa 


fWrtw 


r 


1.   1,75^.752 

0-11 J 
8.3-1U.2 

»t«r 

1.        21*1,731 

'    1 

3600 

■L.              228.9 

lU.2-15 

11 

327 

15-16 

56 

tl 

16-17 

250 

la  lUfaaal 

W-WtU 

I.     1,75^.9'*0 

0-6.6 

Hatar 

1.        2'tl.6l5 

6.6-l"».i» 

1 

3600 

a.              228.9 

l».U-if 

5 

720 

15-17 

10 

360 

17-25 

% 

157 

cSaE6 

t 

26-27 

lt7 

r»-'^R 

1.     1.755,128 

0-1 

U 

3Z7 

I.          2ltl.l»«9 

1-2 

25 

lUlt 

11.            239.3 

2-3 

120 

30 

3-3.1 

500 

7 

lo  Bofutal 

r^^^^ 

»•  1,755,067 

0-9 

Mator 

I.          2>t2,2"»2 

9-10 

10 

360 

&.               228.9 

10-10.7 
Bafaial 

33 

109 

rBJt4^ 

1.     1.755.255 

0-7.5 

Ifct.r 

1.          2U2,126 

7.>-10 

6 

600 

B.               228.9 

10-11 

26 

13« 

11-13 

8U 

"3 

1>13.9 

200 

18 

Eofa eaa 

RH-WJS 

1.     1,755, '•^3 

0-5 

Itotor 

1.          2U2,010 

5-^ 

13 

277 

B..              228.9 

6-9 

51 

70 

9-10 

iMl 

25 

lfr-10.5 

lUO 

9 

BoMaal 

fB-lrt,6 

»•     1.755.3SI 

0-12 

Ifctop 

«.        2U2.753 

a.              228.9 

H-»17 

».  1,755,569 

0-12.2 

«ator 

1.        2U2.637 

12.2-15 

13 

277 

IL,               228.9 

15-1? 

19-2* 

20 

180 

UU 

82 

2l»-2lt.2 

65 

55 

BofaWLl 

PB-UUig 

I-     1.755.758 

O-2U 

tetar 

1.          2ltt,521 

214-2U.U 

15 

21)0 

IL.              228.9 

Bafatal 

IU.6 


23-6 


Slltj  SUB 
(Sh*ll*) 


siitjr  sua) 

SIHS  A  SILT 


Bouldtrt   1b 

*r<ft 


Cobblsa  on 
rlT«r  bottoB 


Bonld«r«  «« 
rlT«r  lottos 


Nftay  bonldtrt 
on  rlT«r 

bOttOB 


FILE  NO  GQC-A-2/5 
PLATE-J6 


WAR  DEPARTMENT 


CORPS  OF  ENGINEERS,   U.  S.  ARMY 


PLATE  17 


WAR  DEPARTMENT 

'^: — ^ 


CORPS  OF  ENGINEERS.   U.  S.  ARMY 


DOH 


9t9m 


to/ 


-!»»-"*"',' 


V"-'' 


c  ^i-- — '*i  98. 


--a:: 


•mt^ 


CLARK 


< 


,  .  -n  y;^/'..  >v  //^  v.... 


<ru 


V    ^^X  ^r^^";"i  "  '-'  'J-x.  —  '"  -         /        ISLAND 

I. 


KL*-HO 


^•^/t-jC         /^      V'' 


/    .^ —  " 


^ 


'^ 


\, 


(9 


.^ 


%  OrlnttHtwIllctOclolitr  1940 


-Ax 


Probt  Holtw  pro6»a  sinm  Oetatmr  19*0 
m    Of'il  i*oi*^e^9f  Ic  Ociobt  1940. 
it   Dmatfs  ^octt  £(«mrtott. 

HR  Omat»»  botfom  timfmUm  sfimtt  mot  dHlt^  te  /met.   •  / 

A¥  09iiimt  hoh  prnSta  vM  >l%lliilii'  ^VnMv  «MU».    '"'•< V 

tlOT€S' 

Ltemtims  ot  ioh»  tf/-///M  tine*  0eltUr^f940 
ttfointa  by  Suntf. 
Accuracy  of  hctMon  ^tatta  4riH^  durinf 

/9e5-l933l3mf^mm 
Stto^a  lintwimrw^motnft^umfsmowr'trgea^     ,?     ^  t*f* 

from  1939  L«tm  Smrmy.  * '    ^^ 


,,.  J 


ST.  LAWFtEIslCE   RIVER  PROJECT 

CHANNELS    AND   CUTS 
PLAN    OF  EXPLORATION- 
VICINITY   OF  PT  THREE  PI.    TO   DORAN  ISLAND 
NO  2 


OFF1CC  MASSCNiLMEW  rOAK     FEB.,  194? 


/?»/V- 


SSCNiLMEW 


^       ''^'^' 

^4^*^^ 


WC-A-2/2 


PLATE  18 


CORPS  OF  ENGINEERS.  U.  S.  ARMY 


WAR    DEPARTMENT 


0I074_ 


D1077  D 1076  (»•«  b«k>w  )         Di079 


DI060 


DI08I 

-  a.q £i~  B.  ^  9.a 


D1083 


ti^gttj  Topaoit^nd  organ 


POLOMITC.  ^-fh  ooc^t'Crtat 

of  c^tc'tm  ^ntf  r*-^  xonma 
or  oijrifw  /goc/r  unt^aafh- 
»rm^    ^nc/    sound 


£i..soajCar* 


*r-t^09S% 


brick  ctndm. 


■7a^r,m/_ 

///>■/«  dir-ttj   afnd 

OOLOMITC^  t3l*cM^^*rd 
f*pv  a^nmll  #A*/y  /Soc^ 
b:»dfu  ttreiM^r?  s/ortQ 
C-^At''*   fi/m^d  i<'mrf/c»/ 
joints    rmt^  9rrt9//  :seam 


ri.  im»a  Cora  rscofmfu9££  % 


Grat^  fs/r/t/  compact  yr. 
s//g^tly  ^raya//i/  9Jif^ 
e^/V^?     Occos'orio/ 
i30L/iders 


OOi-OMITC,  f->ard.  Gons'cf- 
arab/a  ca/c^te    tttraugh- 
auf-  ^oc/r  Jsz-oMmn  shfn 
ac^mstorra/  s^a/i^/^arf- 
inQS.-€ocA'  brofr^n 
Cfr7^mm*^^Ted. 


L^±e% 


inrSKfJ  Hm^r,  rairlu  ca^Ttpac  f 


Brorvrt  to  ffr. 


DOLOMfT£,  darH  gray 
hard  yvz/A  occmsforta/ 
t/?/n  b^da  or  ah^/a  ar>t 
rtumaroua  aHa/a  s^r/> 
mr^  ^roAmr>  a/ortq  ^«'*,-, 

Cortsid^r^hla  <za/c^^a 
arrd  pe^rits   ^hru  ow^ 


gray  ffratrm//^  t>'afy 
S'/Tu  ^ANO  occaa/'or 
jboi/idara. 


£i-M/M  .r      T'op   < 


Har^  cx>n9id»rab/a  caf- 


Sort  ^ra^a,/f£fCi^tC  , 


Soft  gray  <zAaya^  ^ir^*v//y 


>»-3 


Soft  bror^ms. 
j//**y  CLAY. 


u  XfX3  'T^op  o/"  jEtotz-Ar 


jcjl  ^9iiJ  CQr&   f-mcarmnt^  9^t>% 


jTop  or  rftec* 

OOLOMfTC,  d<arA  ^r-ay 
f^ifrd.  Brofr^r->  ^s/^rpp  /^i/^n- 
araum    SO'^nd  TO' Joints 
^n^  rfLirr)arx?u9    atrmgmra 
or  mhmlm  tiT  ^.s/cifa  /^^osi^a 
x^aZ/^aa^m  a/  'f£.^;-**£  ^ 
S4.5  /^OCA   £?r^Aier7   ^r7<d  ham 

^^-^■^  OOi.OMfT£  €■  Sh^AI-C, 

yji^rbaddmd.  ^roAen  ^/*rf^ 
r^crrj^fOt/a    s^afy   part- 


^artd  ^urryaroi^a    <=-m/c.i  tm 

TtOrras     <^f  aO/i/t-/Or7.    ^Oc>A 

^rfc:/    ymrf/ca/  Jo  i  nta. 
gyj  Corts     /-*co  f»/-^  S9.0  % 


a-itt^  d-A  r. 


csim^erayaff^  SAr^O. 


aco*'mny0O.O% 


nOJLOAf/r/r,   '-r^Qd'C/rry    ^^^^ 
/y^rd  ^ocA  socfrtd  0.  t^r7t¥am^AT^rm^. 
Cars    /~9  GOfar-y  9A.S '/* 


Corr>psct   ^r 

'--        -ry    =../t 
lOrt^/ 


Hints  ro/IC,  c/a/ofmf:c 
t/^rAr  ^/-•y  ^*>-d  A/ur7im> 

f*    S/igh^  ^/-rjotyn*-  a/' 


ffmc^Ot^* 


DI084 


DI0  85 


0  1086 


0  1087 


Picas 


DI03I 


^airty  foam*  broi^n  a/'ohilt^ 
iS'iffy  ffraii>'a//y  SA/vtX 


CorrtpacT    <^r»y  arah^nh  ^ 
/y  attty    SAND  Nummr- 
ovs    bau/dara    rmparfad 


fr^pftf   Top    of   ^och 


1./MC5  TONE,  hfac  A 
fmt^   ^onaa  of  do/om 
//maatonm    A/iz/rraro 
ca/cit»    ■a^ringera  ^/^'c/ 
/•**•  /arQ^    cafcif^    c^-y^-tsts 
^OS3iip/c    oparj    scx'rr?    sf^ 
_        -  ^ 

id  numcr'6^ 


(-/y    aoft   isrorvrr/'sf-i  • 


/y   fooam   ^r-Kc/  ^rv 
■ircffy   trar£/  aj/ftj  SAfjiX/a^i 

fair/y   /ooa«     Qr-ajj 


ii-JOi  s  To/3    or  ^aiiJc 


rua»  7^/yyf  p m/ r^  hard  con 

'dcrabim  ca/c/  ^a   ^' 

yarcss'tc    t H fu-au 

Affjmmnous    arrj^//  ^i 

i/t/on  cat^f  ^f'aa    /Poc 

±)rToAer7    a/ong    TO* 


••Spar 


jLj»t£^TO/^£  cioJorr>,t,c,  ^^ 
^^r-td    CorfsicJar-^tsJe 


■/hrty -OiJ^    A/un 


^bc/r    isr'tDAffn  Jo 
ort^/  p>art 


a  tri-tia^ 


/-9Co^ary    930y, 


*< 


DI032 


fffO/V^    /009 


//^/tf/y 


'a 


rypscf   ijrvvn- 


C^rr7pac-f  g/-my  s//^if 


£X2£.0^/T£  rri^c/'^rr} 
gnay  ^aro'  Cor^.S  '<^^ 

S/!^/7^/y   ^aa-^/7sr-ad 

Jo/  nts-   ^ocA   sound. 

AlCprc    r^coye/-^&S<sy, 


rair/k/    <x>r77/?t 
^///^  ^ra  ya//y 


'^^^^ 


Tairly  aefl  prom/niah   $rmy 
to  gray    fari^    c/ta^ay  SILT 


S/i-T 


DOLOM/TE^  light   ^r^y  rn^d^  ^ 
ium  hard  A/umaretia 
smaf/  so/ution  c^y-t-'  a^ 
Cone/darab/a   csfci-ta    and 
pynte     fhrwout.    ^oc  k 
aeund     al.ght/y   yvaat^her-- 
md. 


ofSr-y   9^.0'/^ 


Soft  gray  yariab/9 
sf/ty    io   s/ight/y 

SI /ft/  ci.Ar. 


•jTop  or  ^ocM 

nO£.OAf/T£  hand  r^t/rTj- 


sha/a.   S//-^/?^ ^/T^cityr^-^^ 
or  so/c/f-ion    ^r-oAen 
s/omo    numanoty  a 
j.'^j-V  p>9ntinga    ^ocM 
isnoA&r?  £?Lft  c/r7p\'as^A^n 


s<=.at^ar-^j9S5  % 


DI076 


f^air/y    aoP*    brorfn   ■f'O 
gray    sZ/Qht/y   s^rrdi/ 
s/igf^ly    gn^ym//y  9/lT 
>'Snijirtg     *-o     s'/tty  _, 


gney    sf/g/7^/d/  a'/-^t^ 
6/i^^t/t^    i^rSi^m//4f  S'^. 


■../ffi»Top 


£K>A.OAf/  T£  ^src/  /fe  >^ 
t^r7 ^vas-^hiG  r-a  d. 


■yt^^ru  &^.57» 


/y  <^raya7/t^    SA/)f£3. 


Gnoy/ah    £^no^rr  s/,ght- 
fy    a^r^<dy    CL^K 


i/ft/    ^a7 


***  Tap  or  ^ocAr 

£)OLOA^*r£,  yv.ii/j  occa- 
a-/on^/  rh/rf  £/ads  ^ryd 
rtij  rrfa  rOt/  a     ,»  r*-/-/  rtgars 

bnaAert  ^ /a  nj  g  r^tJirrt- 
&roua  ^^t^/yoar^  - 
•  r*o  s.     iJnt  *v«  ^  nh  a  ra  d. 


^no^yrj    ra/r/y    corrtjaoct 
t-o  corrjpact  s /ia/*7r/^ 

^n^ya//4f    ^y4/70. 


£X>L04f/T£  /.g^t  gr-a^ 

/^ar-^,  r7iyrr7ar~aija    alalia 
^rjd  ca^c/^a   a^n/rtgans 
^ac/r     coumtd   and 
urrffaaAhtanad. 


r^/9AXCona    nacoyar  y  96  CV, 


DOUOMI  T£,  Mard.  £>r-oAan 
a/orjQ     CKZcaS'Oma^ 
Jdinra     mr»d  p^n-^,  r$^s 
A/uma  nous     aa/t^^'ory 
ca  t^'-^i  a  9    S  ni:^  carf  s  'd - 
ara/y/a    ca/c/'^a    a  ry  d 
pyn/-hs.    /€bc>-   ^roArart 
an*cf    j//^/7i*/y  ^yaa^^anae/. 


520 


BrohUTi  toosa  fo  Fairly  foose 
siiqhdv  siify  grav«lly  Sana 


Loose  brown,  slis/hHy  cla'^ey 


— ^— ^ Greyish -bronn   Compath, 
srttv  nriel grausffy  SAkD 

OccQBrona  I       BCuldSTg 


uitAO_Top  offJocK 


BGLOMlTf.  dtrgrvyhard. 
fk*^  Bmoll  ahafy 'Onfs  f 

throughouf   Ro<T  bcidly 
^otCtn  ahriy  parhn^w^f 
'  I    JeTnfs.f^i^  afiflQftnf  tmall 
~\  iond  filled  srame  *»  M^f  - 

[cahons  of  Hfatt)9rin^ 
—[  Cor«    T»^Ov9T'f  95  5  f. 


Compact-  grty.  sfighHf 
^ratelly  ailtvSANH 


19^  of  ftocJt 


D<?.3cr}pfii/e  Terms:  .  ^ 

^lighfiyjilfy^  c/c„  d<Tnof<T.s  approximately  /%  to^Oj- 

bydryive'ighforji/t^efc. 

Si/fyt  '"tc.f  dcriohrs  approxtnnofefy  ^0%  fo  40a>  by 

dry  yveiqht  of  ..^ih,  tf/c. 

SfLTc       -  -•'-      ' 

40%  fo „_,  _.  -  ,  -  --^       ,    ^ 

CLAY  denotes  rr)or<^  than  30%  by  dry  mofc/ay 

Notes: 

Analysi%of overburden  are  bcrsedon  dry somples, 

Anoiyjss  of  bedrock  ore  txxsedon  2^  cores  obtained 

by  dnlh,  >a 

c/ci^at/ons  refer  to  Mean  •3ea  L€\rel  daturriy  l9fZ 

adjustment. 

Ho/es  numbered    less       than  O/SOO  dr/7 /eat 

yvitti  J^  "casing. 


UOLOMfTE.Fint  grainea.nara 

wvftical  JOinh  WocT  Ofo^e-T- 
K4C-4  oi^eafherad 


SHALE,  bmtK  hard  occasional 

DOLOMITE  hard  nun^erous  cokif» 
ngers  anrf  caicif«  p//r<i  catjltfes 
K*n  aloryQ  oaa^jonai  %haly 


i*Jk. 
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PLATE   19 


IKAR   DEPARTMENT 


CORPS  OF    ENGINEERS.    U.  S.  ARMY 


01094 

50        £LZtSe 


ojo^s 


{«. 


Compact .  bro^i^ 
tl/ohftu  frvWIIu. 


'Ml 

Z06S  <^'oya^- 


Vi. 


%1^fel^%Fa-^''"'^'"'^ 


a  Compoaf    tipuf</e.rm 

I9I.B  Ydol oiy^rre,  ^'fh  cor,-  ~ 

'  Miderahla    coieitm  ana 

rtaic  shaie    stringers  ■ 


\a*t 


i 


to  <f9f^^grfu.  slighfiv  si'^ 
6at//^erS-   ! 


sOQftHu  c/aueu.  s/fru 


Saf*;grei^,  stiyhHi^  sandy. 


mo  I 


DOLOM/TS  numerous    ~ 
strtnqers  of  s^s/e  artd 
catc/fe..  ^cui/  small  ' 

possible  so n<d  fitted 
seams,  ^li^htiij  M/eaThererJ 


Core  recos^e^i^   S7.0  % 


Core   recovery    Bt.B% 


ez 


t'0.0  e;:i;5r^^*i^;;' 


Fai^'tu  /oosv.  bro'*^  .3iifht/y 
ai-9^eHu  sl/9hr/if  sr'/txf 
TO    s,r^ _S?fl^Cr. 


on       £i2SZ.y 


'^-^  yrat/ellif 


£airl^  Connpsci'    to 
Compoct'^OrGU   Sii^h 


CornpaCt-  to  very 
cornpoc't:  ^reu.  s/ijfyt/u 
gratuity,  si/f}/    S^lfD 
Occasi»nBl     boulders 


JJOlQ/fUTE,  fiard.  cons'defv6k77o 
sfyo/a  ttirough^ui;  Fsf/ 
brohQn  and  fve-otherGd 
Zo/v0s_    Roc*r  broken. 


j-oose ,  brown,  slia^f/u 


'Occesfbnol    tot 


^rai^slly,  ytlft 


sano 

uiders. 


f9B.O  Compact^  brown,  SAl/D. 


Corrtpoo*;  g^^y  sHqhrly 
occasional  cc>bi>les f  bould<^ 


'53  9  \f  ,^Ff;TrMP 


ilght  or. 
-.alclfe  c 


IJ7B 


Con^deratJe   shofe 
thfoughouf.    Lbs*-  f'of  corn 
i^r'a  s-lta/iu./tlDCff    t>ri:J(sri 
1X9   b^f  ijnwo^thsr^d. 


I5S.5   ^^rnsr^ous    cBlc/fe  crusfa/s    JSJ 

■'- \ffock-  bsdl^  bro^^'n  ' 

{untveathertd. 

DOLOMITE.  rr,ed<um  qreu.hori 
Smo//  amounf  ofsoluJit^n 
5'-oA'»«  3/ong  nurr>eroc/S 
wsafhe-ned  seema. 

■coi/ary    93'%, 


£L.Z36.5 

Loos^,    gr^ifi3hbrowr>. 


Q-0        EL  £*74 


fairly  loose  Qr^V-  sl''9f>iiy  '  j^ 
qr-at/^llu,  sf/'q/tr/u  clauet/,—iL 


Cornpact  f-o  very 
Corrtpoct,  gr&u.  sli^ltfftf 
^rai^clly.    Stify   ■S/JAID 


DOLOfAtTE,    hard, 
cor7S'derotle   saluhon 
throughout-    /^ijmerous 
Sfr/ngv^s    o^  calcifB 
Afifsorenf    reoffme/ifad 
Guff. Core  vert^  bsd/u 


?ru 

broken  and  snq 


iCoTipacf  broi/vn  al/^^flu 
\3one/y,  shahflu  groVe/lu 
■  cleye(^     SlL  if 


Fairly  Ioos9,bfowrt,sflshtly 
IS  A      Vxi  6  9^^^^'^'^'  SO'yhiiy  3ilK 


loosS:  bronvrt    shohtlu 
Si/ty.  ftntt  to  m^diurr,  •'s^l^Q. 
^M/ pebb/esi    oryaniQ, 
IZ75  ^ottGr- 


Gnoas   boulders 


Compoc*-  brxy^^Ti.s/fjhfiy 
^ave//jf  SA/sJD-  Vuit«/w*» 
boLi/ders. 


—  Cofr}pac-t   broi^r-  iTlioreu. 
\slly/>/(y  ^ratre/iy    Si*ly 
\<SAlVO.  <iceasianal  boafder^ 

ZOI  0     rg/p-ty   'OOSG    ty-OA/fy  s/.^tl/y 

'9&  0  ^r-auel/y  s>/fy.   <S^f/D. 
\Occasier,a  I  boulde r^. 
Loose, SfT^HT},  sf'j/-*/y  S'l/i/ 
Sliyhntf  ^rat^llyjSi^O 


'e  gray,  ^jliff/yf/y  yrovelly 
1970   sit fy  SAND 


Compacr  brofr}  Tb  qreu, 
cls*yei^  S'/fy    SkND- 


■ht/u 


DOL0f\AlTE',    dark  ^rey 
hard   Br^fran    slQr^q 
ht/merous    s^o/y  parf/ftqs. 
Pock  uni^eai'herecl.  i^ru 
badly    broken. 


158  9 
Cone  recoi/isry    909  yi. 


Core  ntcovery    ioo% 


Descriptive  terms  are  oiven  on  Prtvrfo  File No.^-^- 

^/^^e  ^  ' 

Aiolyses  of  overbunden  are  bct~ssdon,dry..somples. 

Analyses  of  bedrock  ore  boJed  on  ^A' cores  obtained 

by  drill.  * 

C/e\/oflons  refer  to  Mean  Seo  Level  daiurn,  ISIZ  ad- 

Jusfm^nt 

r^oles  numbered ^nsotar  fhon  DISOO  drilled  tvitb  3i 

casing. 

tholes  rtumberad  193.S  fhon  DISOO  drillad  ^'th  J/  " 

cozing. 
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PLATE   20 


ST.    UmiiCI  RITIB 

Fitoiiiia  RistiTs  -  oom  laun 


PrebliK  Id. 

Pnibloc  Ro. 

Coordl^t*! 

D«pth 

Ela>i 

f..t 

D«icrlDtlon 

Coordloatoa          Daptb 

Blo»< 

faat 

DaacrlptloB 

And  Surfac* 

In 

P»r 

p»r 

SmtI" 

of 

and  Surfaca 

lo 

par 

par 

Saifilai 

of 

Xl«TmttoD 

0-12 

foot 
Vat  or 

BTur 

Is.      Dvpth 

Suplai 

HaTatloD              raat 

root 

Hour 

lo. 

Daptb 

Suvlai 

FB->W)U 
I.     I. 773.308 
1.            26},I»«0 

I.    1.775.700 

0-2.8 

Vatar 

12-13 

IVIU 
lU-17 

11 

3J0 

82 

1.       ?6»,500 

2.8-10 

1 

36OU 

a.       223-3 

U9 
73 
120 

■••         221.7 

10-17 
17-31.9 

5 
11 

7?1 
330 

SI 
1* 

10.6 
17.6 

SI1.T  i   CUT 

17-17.6 

30 

Sofnaal 

S3 

23.6 

siitr  CUT 

8«fii  ua 

su 

30.6 

SlLty   CUT 

».     X, 773.512 

fB-Uh65 

s 

3 

1200 

Tery  rocky 

».      1,777.550 

0-1.2 

Watfr 

Bad  Eock  Tlaabla 

1.        263.732 

11 

330 

botto* 

I.         269,750 

IL.           HJ.3 

31 

U6 

^-      219. e 

6-9 

5-11 

U8 
51 

31 

71 

rB-uii«6 

11-13 

98 

37 

«.    1.777.967 

0-3 

15 

2U0 

13-13.6 

i.     ^M5? 

V5 
5-7 
7-8 

80 

lOU 

222 

35 

17 

PH-UU52 

g-g.l 

1U0 

11 

1.     I,773,k52 

0-13 

Itetor 

▼ary  raclcy 

Itttatml 

1.        263. W 

13-l'» 

56 

6U 

>«ttM 

IL.          223.2 

lU-U 

log 

33 

PH-UU67 

PB-UU^^ 


1.773.873 
264,180 
227.0 


PB-UU5U 
1.  1,77*, 301 
I.   2*5, g3U 

XL.  222.9 


I.  l,7»»*,25l 

I.  26k. (Mb 

ft.  2J8.9 

I.  I,77'>.6li0 

I.  26U  352 

ft.  2a.  5 

»•  1.77't.565 

I.  2^03.5 


XL. 


If3.2 


».  1.77U.915 
1.  26U,752 
XL.  222.1 


»•  I.77U.759 
X.  265.  "<96 
ft.  232.2 


PB-Ultfo 
»•     1.77'».931 
..        26|^J90 


XL. 


pg-ui>6i 
»•    1.77U.953 
»•        265,957 
ft.        223. u 


PH-Ullfe 
».      1.775,069 

X.       266,233 

XL.  521.1 


pg-Uii65 
I.     l,775.i«» 
X.         268.380 
ft.  221.7 


16-17 

17-17.5 

Bafaaal 


86 
22l» 


0-l»  U 

•^6  33 

6-7  209 

Ho  RafQsal 


0-12.5 
Baftaaal 


0-3  8 

lo  Bafaaal 


0-26 


0-2  It 

i-k  18 

I4-5  J-^ 

5-6  228 
Ho  Ref^aal 


0-IU.9  Vatef 

lU.9-17  I15 

17-17. It  190 
Bafus&l 


0-2 

2-8 

S-lU 

lU-16 

16-16.6 

Rafuaal 


0-1.2 

1.2-12 

12-1-' 

U-lg."" 

Rafbaal 


0-2 
2-5 
5-6 
6-8 
8-9 
Bafaaal 


0-8.8 

8.8-1-! 

I3-2U 

2U-2U.3 

Befteaal 


7 

U 

130 

65 

330 


Water 

1 

10 

90 


11 
'5 
92 
(e 
153 


Vatar 

1 
8 

80 


^5.8 

5.1-10 
10-12 
12-13 
13-13.2 

Vo  Bafaaal 


Vatr 

5 

53 
157 
500 


330 
110 
17 


U50 
29 


900 
200 

16 


80 
19 


515 
900 
28 

55 
U 


3600 


lOU 

39 

58 

2lt 


3600 
U50 


721 
69 
23 
7 


Sova  bonldera  Id 
thla  area 


Many  boaldera 

00    bOttOB 


Sob*  bouldara 
Is  tbls  area 


Soaa  bouldare 
in  thla  area 


SI         7.6 
to  8.2 


SI         lU.U 
to  15.0 


10.0 
tolO.6 


Seae  bouldara 
in  thla  area 


Silty  CUT 


bouldere   in 
thif  area 


Silty  Sin 


Sllty  C!AT 


».     1,778.179     0-2.8       20 
X.         270.127     Bafaaal 
XL.  21!. 7 


PH-Ul68 
».      1,778,126 
X.  270,51'* 

ft.  jUg.o 


P«-U'<69 
».     1.778.330 
X.        270,387 
■••  218.2 


'V2 

7*^7.3 


8 

61 
2U 
98 
310 


tl 


12 
120 

U-I1.5        206 
Rafbaal 


PB-'<1>70 
«.      1,778,28U     0-2  8 

X.  270,769     2-lt  65 

«!••  251.5       '^'••T        290 

Xo  Bafaaal 


P»-Uh71 
».     1,778,1)97 
I.         270,636 
XL.  217.8 


>J 


5-5.6 
Ho  Befttaal 


U 

60 
119 
350 


PB-'tU72 
I.     1,778, 'A3    0-lt 
1.         271.023     U-7 
ft.  2U5.3     7-9 

9-9.1 
Bafaaal 


13 
132 

86 

590 


H.      1,778.602     0-2  U 

X.  271,278     2-3  55 

«L.  ^17.0    5-5-''      150 

BafViaal 


•'51 

59 

150 

37 

12 


300 
30 
17 


U50 

55 

12 


900 
60 
30 
10 


280 

27 

U2 

9 


900 

55 
19 


6.0 
to6.U 


Sandy  SILT 


M«iy  boulderi   in 
tbia  area 


7.0 

tal.k 


Haoy  boiildere   In 
tbli  area 


Silty  Sijrs 


ra-hk^k 

X.     1,779.52't 
X.       275,560 

ft  21U.1 

PH-UU75 

H.      1,779,600 
X.  275.850 

A.  215^6 


Water  to»  ttltt  for  oroytje 


I4-6 
6-7 


6 
67 
166 
2?U 


600 
5* 
22 
16 


Many  bouldara   in 
tble  area 


Ho  Beftieal 


pg-iA76 
H.      1.779.79''     Water   toa   «»ifi    far  yrsblac 
«.         275. 5W 
ft.  2IU.I 


PB-'Ui77 

H.     1,779.751 

0-1            5 

720 

X.        276,H31 

1-2           25 

157 

ft.          2^5.9 

*-5         113 

12 

V5           2«8 

at 

Ho  Bafaaal 

PB-IA7I 

»•     1.779.993 

0-2           18 

iXK 

X.       276,567 

2-5          103 

35 

ft.               227.1 

yk        172 

U-6          233 
Ho  Bafaaal 

21 

15 

larce   tr»e«    in 
tela  area 


Iars«  cr«««   In 
tall  araa 


FILE  NO.  WC-A-2/5 

PLATE-21 


ST.   lAVRDICI  Rim 

nioiiKO  i«sri?8  -  oonw  isum 


Problnc  Is. 

coordln«t*i 

Dapth 

Bla«i 

r»t 

DoserlptloD 

And  ^rffto* 

In 

p«r 

por 

Swplai 

of 

llaTmtlon            fftst 

root 

H<mr 

lo.      Svpth 

Suploi 

».W*79 

».      1.780,070 

H 

3 

1200 

MaQ7  bmildfra  on 

I.         276. jUg 

2U 

150 

abort  Una 

■L.            211.? 

70 

51 

5-5.7 

29 

12U 

lo  B<i 

niwi 

W-lAlK) 

«.      1,779.903     0-3  8  U50 

I.         277.011     }-8  70        51 

XL.  235.0     8-10.7  lUO       25 

Rafaaal  at  10.6  on  3rd  attaopt 


faw  larca 
booldara   In  thla 
■ra> 


w-uu«i 

».     1,780,115 

0-2            U 

900 

1.        276,9'« 

2-11            20 

180 

B.            22^.^ 

"•-5          55 

88 

5-6.3        250 

lU 

lo  Rafnatkl 

n->tlt«2 

i.      1,780,2W 

0-2            1 

3600 

1.          276,917 

2-3         36 

100 

B,.             213. U 

3-5          80 

1*5 

5-6.5      275 

13 

lo  lefoaal 

PB-Ultg3 

».     1,779.96U    0-13.6     latar 
I.         277.298     13.6-15  21        170 
XL.  211.0    15-16.5  100       36 

Rafaaal 


FB-Utglt 

I.     1.780,188 

0-2 

It 

900 

I.         277.11"' 

P-ft 

33 

109 

IL.            312.2 

6-7 

»9 

uo 

7-7.t 

275 

13 

6.% 


FILE  NO.  WC-A-2/6 

PLATE-22 


il 


tT.  uimaci  Eim 
PMHtis  nsTTLTs  -  euktk  laun 


FroMac 

Coor4la*t«t 

Il«pth 

BlOM 

?Mt 

Dvtcrlptlon 

ftnd  9urfao« 

la 

p«r 

p.r 

Saaplai 

of 

Ilavmiloo 

r«at 

root 

Bmir 

i«. 

D«pth 

Saaplst 

Trp7Ki.?b« 

0-3 

7 

515 

SI 

6.6 

SUty  ikn 

1.       ?7g,560  j-6 
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PLATE       24 


^AR  DEPARTMENT 


/" 


"-r 


CORPS  OF  ENGINEERS.    U.  S.  ARMY 


/ 


Vii^'i 


^<^ 


PANAOA 

oioso    "^yrmo]  ^J- — ■^'A  L-    ^^iL         ^s^  Tin — '"L'T-^^-^V  /    J 


DORAN 
POINT 


i^smuti' 


;^  LEGEND 

I  ^7////  hoha  $iiK9  Ochbtr  794^ 
CtnHr  of  S»iamie  Un:  ^^~^_^ 

Prob*  Holt$  probtd  t,iK0  Oct  /P>I9L 
t     .     •    Dnil  f>ot9t  deitl0a  prior  fo  0efl940^'^^-^^ 
/         'ft   P»fio/»s  Rock  ei»¥atton.  ^^\^ 

ttfi  D»nof93  bottom  tftvafion  ofttoh  not  Orltlt^  to  roc/l^  * 
PH  0»not»$  t>o/«  probod  wfttt  Hlghmtrli  Probing  /Uacfu'no^ 


obtaintd  by  Survey. 

Aecuroey  of  locations  of  holoM  drllttd  daring 
1925  - 1933  h  not  linown . 
S/tort  Itntw/ttrt  topogrophy  is  not  shown 
from  1939  Lati§  Survty. 


ST    LAWRENCE   RIVER  PROJECT 

CHANNELS    AND   CUTS 
ROCK  CONTOUR  MAP 

VICINITY    OF   PT.   THREE  PT,    TO    DORAN    ISLAND 
NO  2 


SCALC    ("■  SOO 


U    S    ENGINEER  OFFICE.  MASSEN*.  NEW  YORK     FEB.,  1942 


PLATE      25 


V    DEPARTMENT 


CORPS    OF    ENGJNEERS.    U.  S.    ARMY 


i£6£A/0 

(^   Oft/t  *Mti  *mv  OctotMT  1940 

%    Ho'es  drilled  pr-ar- txiOct€>to9r  1940 


I9i9  iatwSvrrty 

CAmT/A^fl^Mr  JMts  r€(gr  fo  Mean 
Sra  Uve/  Datum.  1311  Adjustment 
iPciMitpni  ofDi^M  Horn  tmm  0dbttr940 


--f^-'.iL^/ 


^'^/. 


^ 


ST.  LAWRENCE    RIVER    PROJECT 

CHANNELS    AND    CUTS 
PLAN     OF    EXPLORATION 

VICINITY    OF    CORNWALL     ISLAND 
NO.  I 


PLATE    26 


^^f^r<  IMEN 


CORPS  OF    ENGINEERS,  U.S.   ARMY 


^AR  DEPARTMENT 


CORPS  OF  ENGINEERS.    U.  S.  ARMY 


DI254_ 


i»A_IH4 


*''*      Co/npoet,gn/,  stiff,  thghflf  $ottdjf, 
ttlghtl/  gravtify,  CLAY 


Fmflf  compter,  tyowniMh  -  gr*y, 

till/  ana  thjMly  sand/,  CLAY    ijU IIT4JL 


fttiflf  tompoet,  9rtr,  sfigfitl/ 
tondy,SlLT antt  CLAY 


Fcirf/  compaet.grt/,  i/i^fitiy  tiliy 


LiMESrCft,  aolomific  f>ard,if>ttf 
bt</a»d  w'fti  %hoi»  tf  oppertnt 
iaomi  with  ihgftt  amount  of 
w90fhefif>g.Roeli  bfakmn 


3Z3 


"'**-'      SHAL  e,  oronoeieui.  hard  ftoet  bfO' 

^^^^^-\^  »$",  unmtoff>t^td_ 

DOLOMirf ,  mterbaadaa  with  sholt 
I  qI     IiQM       Cof<sidtrablt  colcif*  throughout 

Cart  rtcovry-  80.1%  jji 


Faiffy  Gompoet,brown^slightlf 
sand/.  CLAY  Oftd  SILT 


Fair!/  seft,gr9f,sligfiffy  sllty, 
tdgfttty  grovatly,  CLAY 


Fairly  compact  to  compact,  gray, 
slightly  gravlly  to   gro¥«Hy 
SAND  end  SILT 


i?s  s       Tod  of  roct 


DOLOMITE,  tiord,  fgw  beds  of 
Shalt  Broktn  along  occasional 
Joints  and  faw  seems  Rock 
slightly  moatharad  along  few 
saams. 


Cart   raeovary-  79%  flcol      1 97.7 


Soft,  gray,  slightly  sandy,  slightly 
allty,  CLAY 


Compact,  gray,  slightly  grovally  to 
grovall/,  SAND  ana  SILT 


iiu Tgif  g/  rggA 


DOLOMITE,  mtarbadaed  w,th  shola 
Censidarable  caleila  and  pynte  through 
out  Faw  small  slightly  waalharad 
saams   throughout  Rock  broken. 


Cora   recovery-  78.5% 


£1176.5 


t  brown  uniform  SAND 


670 

Soft  to  compact  greyish-brown 
to  gfoy,  slightly  gravelly  silly 
SAND 

III.5 

70.« 

lOjg      Tepofftock 

eos 

DOl  OMITE,med'um  grey  fiord 
Trace  of  G  YPSuM  Rock  very 
badly  broken  a  shghtly  weatttarad 
97.9 

Compact, bramr\,  SAND  and  SILT 


Compact  to  very  compact, 

variable  brown  to  grey, slightly 
gravelly, silfy  SAND  Occasional 
boulders. 


102.6        Top  of  rock 


D1300 
ftp  E1.I6&5 


Loose,  brown,  shghtly  silty,  SAND. 


Soft,grey.sligMly  si  I ty.  CLAY 


Fairly  loose  fa  compact,  ^ey. 
sandy, slightly  g/ovelly,  SILT 


toa.i      Top  of  rack 


Loose  to  compact,  grey,  slightly 
gravelly,  silly,  SAND. 


125.1      Top    of  rock 


DOLOMITE,  dk  gray,  mterbadded 
wiin    shale    Occasional  small, 
broken,  slightly  weathered  seam. 
Rock  sound 


DI326 
see  below 


Cbmpcct,  grey,  slightly  gravelly 
St  I  ty.  SAND 


01327 

EI.1647 


DOLOMITE,  dk  gray,  hard 
Considerable  solution  throughout 
Rock  badly  broken  and  waofhered 
along  numerous    saams 


Care  recovery-  75.8% 


Compact,  grey,  slightly  clayey  to 


118.4 Top  of  roek    _  ,  __ 

DOLOIdfTE,  dk  grey.hard, 
Mtmerous  stringers  of  shole 
and  considerable   calci*e 
Considerohia   solution   ond 
occasional  weolharad  seams 
Hock  broken 


Core  ncovery-eZ% 


Core  recovery- 94.5% 


D1326 
.0        tees 


DOLOMITE,  hard,  mterbedded  with 
shale.  Faw  small  broken  joints  ond 
seams   Rock  slightly  weathered. 


DOLOMITE,  hard,  few  thin  beds 
of  shole  Rock  broken  along 
numerous  porhngs   and  joints 
Fbw  slightly  weathered  seams 


Core  recovery  -  60X~ 


Core    recovery  -  68.5% 


Core  recovery-42% 


DliZB. 


DI523_ 


D  1330 


Compact,  grey,  $fyght/y  clayey. 

shghtly  gravelly,  shghtly  sandy 

to  sandy,  SILT  '^^■ 


-  IM.S       Tgp  af  rock 


DOLOMITE,  with  occasional  thin 

beds  oF  fimestone  Numerous 

stringers   ot  shole   and  caleite. 

Oonsideroble  solution  and 

maalhering  throughout  Rock        SI 

broken 

Cora  recovery   85% 


Compact,  greyish  -brown,  slightly 
clayey,  slightly  gravelly,  slightly 
sandy,  SIL  T  Fobbfes. 


Compact,  grey,  slightly  s/tty,  slightly 
gnvally  SAND  Cobbles 


Compact,  grey,  slightly  clayey,  slightly 
gravelly,  slightly  sandy,  SILT  Cobbles. 


I2SO        Top  of  rock 


DOLOMI TE,  hard  Rock  apparently 
slightly  shaorad.  Considerable 
solution  fhroughou'  Few  weathered 
seams  throughoaf 


.iLlTUS- 


DI331 
see  obove 


Fairly  compact  la  very  compact,  grey, 
slightly  gravelly,  silty,  SAND.  Occasional 
cobbles  ond  boulders 


124  3       Top  t^  rack 


DOLOMITE,  dk  gray,  hard  Numerous 
stringers  of  shole  ond  considerable 
calcite  throughout  Rock  badly 
dissolved  ond  weathered  Rock 
badly  broken 


571 


Soft,  brown,  slightly  gravelly, 
silty,  SAND 


Unable  to  sample. 


22.3        Top  of  rock. 


DOLOMI  TE,  mad.  grey,  hard  Few 
shaly  tones  Considerable  pyrite 
and  colcite  throughouf  Rock 
sound  and  unweattiered  ^ 


Compact,  brawn,  slightly  gravelly 
silty  SAND 


DOLOMI  TE,  dk  gray,  hard 
Occasional  beds  and  stringers 
of  shale.  Rock  madarotely  broken, 
unweathered. 


Cora  recovery     83% 


Core  recovery   89% 


Care  recovery     73. 1% 


Cora  racavry   71% 


Fairly  cotnpoct  variat>/e  brown  to 


D  1375 

B  162.4 


79.5  Top  of  Rock 


DOLOMITE  medium  greyhord 
Occassional  thin  bads  ond  stringers 
of  shole.  Corsiierable  CYPSOM 
throughout  flock  broken  bufun  - 
weathered 


OESCRIPTIVE   TERMS 

Slightly  silty  etc   denotes  opproMimate- 
ly   l%to20%  by  dry  weight  of  ^llt etc 

Silly  etc  denotes  approximately  20%  to 
40%  by  dry  weight  of  sill  etc 

Silt  ond  sand  etc    denotes  opproMiinatt- 
ly    40%  to  60%    by  dry  weight  of  silt 
etc   etcept  'ond  day" denotes  more 
than  30%  by  dry  weight  of  clay. 


Analyses    of  overburden  material  on 

based  on   dry  samples 
Analyses    af  bedrock    are  based  oti 

cores    obtained  by  drilling 
Elevations    are  based  on  Mean  Sao 

Level,  1912  adjustment 


Core  recovery  -94% 


Fdirlv  compact,  grey,  slightly  s 
slightly  gravelly,  clayey,  SIL  T 


2B  5       Top  of  tOiJL 


DOL  OMI  TE,  mad  grey,  hard  Numerous 
stringer  i  and  crystals  of  coir  I  fa 
Considerable    solution    and  weathering 
Rock  badly  broken 

C~ore~7eeovery~^l  5  ST 
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5* 
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Md  Surfac* 
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PB^UzUO 


Hour 
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SUBSURFACE  IWESTIGAT-^ONS  AND  EARTH'MDPK  DESIGN  FOR 
THE  CORNWALL  CANAL  RELOCi^TlON 
ST.  LA^'RENCE  RIVER  PROJECT 
FEBRUARY  19^2 

I.   INTRODUCTION 

1.  Purpose  and  Ecope.  -  This  report  describes  the  exploration,  the 
field  and  laboratory  tests  and  geological  studies  completed  February/  194? 

at  Cornwall  Canal  Relocation  and  dike  sites  as  conducted  by  the  St.  Lawrence 
River  District,  U.  S.  Engineer  Office,  Massena,  New.  York.   It  also  presents 
the  results  and  conclusions  of  all  these  investigations  so  that  these  data 
may  be  available  for  the  design  of  the  proposed  structures.   The  design  of 
the  embankments,  canal  slopes  and  lock  foundation  will  necessarily  involve 
a  thorough  study  of  the  foundation  conditions  and  characteristics,  a  study 
of  the  characteristics  of  the  available  embankment  materials  and  the  choice 
of  sections  which  will  utilize  the  available  embankment  materials  and  will 
be  safe  under  any  probable  conditions.   While  the  investigations  to  date 
are  far  from  complete,  the  embankment  designs  and  treatment  of  the  lock 
foundation  discussed  in  this  section  have  been  based  on  the  information  at 
hand  supplemented  by  the  necessary  assumptions.   Final  designs  cannot  be 
made  until  more  investigations  are  completed.   The  discussion  of  the  pro- 
posed canal  and  lock  location  is  presented  in  the  final  report  under  features 
Nos.  2X   and  28. 

2.  Description  of  Site.  -  The  canal  relocation.  New  Cornwall  Canal  Dike, 
Mille  Roche  Dike,  the  Moulinette  Dikes  Nos.  1  and  2,  and  the  Bergen  Lake 

Dike  No.  1  are  located  along  the  Canadian  shore  between  Bergen  Lake  and 
Lock  19.  The  canal  is  located  along  the  side  of  a  till  ridge  ^ich  is  near- 
ly   buried  beneath  an  alluvial  sand  and  clay  blanket.   The  depth  of  sand 
and  clay  varies  from  0  to  40  feet  along  the  canal  alignment.  The  New  Corn- 
wall Canal  Dike  leaves  the  lock  and  skirts  the  deep  clay  deposit  in  Robert- 
son's Creek  and  then  extends  across  a  series  of  till  hills  and  clay  valleys 
until  it  terminates  on  high  ground  ^  miles  north  of  Mille  Roche.   Mille 
Roche  Dike  No.  1,  Mouliaette  Dikes  Nos.  1  and  2  and  Bergen  Lake  Dike  No.  1 
are  all  vory  low  dikes  which  extend  between  high  points.   The  foundat:ons 
beneath  these  latter  dikes  are  generally  firm. 

II.   FIELD  EXPLORATION  OF  FOUNDATIONS 

3.  General.  -  Prior  to  October  1940*  the  Governments  of  Canada  and  the 
United  States  made  investigations  in  the  vicinity  of  the  Cornwall  Canal 
Relocation  for  the  purpose  of  determining  the  overburden  and  bedrock  con- 
ditions.  The  field  exploration  was  of  a  very  preliminary  nature  and  the 
logs  of  only  3  of  the  holes  are  on  file  in  the  district  office.   The  lo- 
cation of  all  drilling  prior  to  October  1940  is  shown  on  Plate  1.   Over- 
burden and  bedrock  exploration  at  the  lock,  guard  gate,  canal.  New  Corn- 
ell Canal  and  other  dike  sites  since  October  1940.  conducted  by  the  U.  S. 
Corps  of  Engineers  for  the  purpose  of  obtaining  information  for  designs 
included  geological  reconnaissance,  drilling  in  overburden  and  rock,  probing 
in  soft  overburden  and  the  determination  of  bedrock  elevations  and  study 

of  general  soil  conditions  by  the  seismic  method.   Exploration  in  the 
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▼Icinity  of  Mille  Roche,  Moulinette  Nos.  1  end  2,  and  Bergen  Lake  No.  1  dike 
has  been  limited  to  geological  reconnaissance.   Most  of  the  drilling  has  bee 
done  on  the  I926  alignment  of  the  canal  and  only  three  holes  have  been  drill 
with  specific  reference  to  the  present  alignment  shown  on  Plate  _!•  The 
majority  of  the  probings  were  made  to  locate  the  most  economical  dike  lo- 
cation across  Robertson  Creek.  The  location  and  extent  of  the  exploration 
at  the  sites  are  shov/n  on  Plates  1  end  2.   Complete  reports  of  the  drill 
holes,  field  lof^s  of  the  probings,  and  notes  and  computations  of  the  seismic 
investigations  are  on  file  in  the  district  office.   Records  of  the  drill- 
ing exploration  are  shown  on  Plate33  and  4  and  the  tabulation  of  the  pro- 
bing data  is  shown  on  Plate  5  to  9  inclusive.  All  soil  samples  and  bedrock 
cores  are  stored  in  the  district  soils  laboratory. 

4.  Drill  Holes.  -  Holes  of  three  sizes  were  drilled  in  the  vicinity 
of  the  canal  and  dike  sites.   Holes  for  the  purpose  of  determining  both 
overburden  and  bedroc-k  conditions  were  drilled  with  diamond  core  drilling 
equipment  using  3i-iEich  casing  in  the  overburden  and  2-1/8-inch  bit  to 
obtain  bedrock  cores.   Holes  drilled  specifically  for  overburden  investi- 
gation have  been  drilled  using  2^-inch  or  6-inch  casing.   When  3i  or  2^- 
inch  casings  were  used  the  overburden  was  dry  sampled  using  a  sampling 
tube  2  inches  and  li  inches  in  diameter  respectively.   Soil  samples  were 
usually  taken  at  5-^00^  intervals  or  at  changes  in  material  and  wash 
boring  between  samples  was  permitted.  Undisturbed  soil  sam;.les  were  ob- 
tained with  a  spoon  specially  constructed  by  Sprag -e  &  Henwood,  Inc.  from 
drill  holes  D-1398  which  was  drilled  using  a  6-.nch  casing.   The  spoon 
obtains  samples  4-5/8  inches  in  diameter  and  has  recessed  flaps  above  the 
cutting  shoe  which  are  closed  with  a  wire  snare  to  retain  the  sample  in 
the  spoon.  The  spoon  is  also  eq  doped  with  steel  liners,  0.12  inches 
thick  and  12-inches  long.   To  date  18  holes  have  been  drilled  using  3i-inch 
casing  with  a  total  footage  of  1,029»4  feet  in  orerbxirden  and  36?. 8  feet 

in  rock.  Four  holes  hare  been  completed  using  2j-inch  casing  with  a 
total  footage  of  111.6  feet  in  overburden.  One  hole  using  6- inch  casing 
has  been   completed  with  a  total  footage  of  47-1  feet  in  overburden.   22 
undisturbed  samples  were  obtained. 

5.  Probings.  -  Holes  were  probed  to  generally  determine  the  depth  and 
consistency  of  the  clay  in  the  various  anrees.  The  holes  were  probed  with 
a  Highmark  Probing  machine  using  Ij-inch  diameter  probing  pipe  with  a 
removable  closed  pointed  end.  Samples  were  taken  with  a  sampler  J/Q   inches 
in  diameter  rifter  the  closed,  pointed  end  was  retracted  without  pulling 

the  casing.  The  probing  pipe  was  driven  with  a  hammer  weighing  I63  pounds, 
dropping  approximately  15  inches  at  en  average  rate  cf  50  blows  per  minute. 
To  date  154  holes  have  been  probed  with  a  total  footage  of  3662.3  feet. 

6.  Seismic  Investigations.  -  Preliminary  mvestigetions  for  determin- 
ing the  location  of  bedrock  and  existing  soil  conditions  in  the  vicinity  of 
the  canal  were  conducted  using  the  seismic  method.  The  method  used  was 
developed  b>  E.  R.  Shcpard,  Senior  Physicist,  Office  of  the  Ch.ef  of  Engi- 
neers (for  a  brief  deacription,  see  article  "The  Seismic  Method  of  Explor- 
ation Applied  to  Construction  Projects"  by  E.  R.  Shepard,  the  Military 
Engineer,  September  -  October  19390  A  Total  of  7  seismic  lines  were  fired 
in  the  vicinity  of  the  canal.   A  detailed  report  of  the  seismic  investi- 
gations conducted  for  the  St.  Lawrence  River  Project  is  on  file  in  the 
district  office. 
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III.   EXTLORATION  OF  EMBANKMENT  MATXRIALS  AND  CONCRETE 

ACGREGATES 

7.  Earth  and  Rock  Fill.  -  The  exploration  described  in  paragraph  1-02 
for  the  overburden  and  bedrock  served  to  determine  the  su  tability  of  the 
canal  end  lock  excavation  for  earth  and  rock  fill  materials  for  backfill 
and  dikes.   No  exploration  was  made  for  the  location  of  earth  fill  borrow 
areas  but  from  the  tjenerel  geology  of  the  area  it  is  known  that  suitable 
materials  in  close  proximity  to  the  sites.   Some  rock  is  available  from 

the  lock  excavation,  however,  this  quantity  will  not  be  sufficient  to  meet 
requirements  and  rock  will  have  to  be  borrowed  to  complete  construction. 
Considerable  rock  may  be  available  from  rock  excavation  at  the  powerhouse 
site.   During  exploration  for  concrete  aggregates  for  the  St.  Lawrence 
River  Project  all  rock  outcrops  and  probably  quarry  sites  which  were  e- 
conomically  located  were  investigated  and  the  report  of  these  investi- 
gations are  on  file  in  the  district  office. 

8.  Sand  and  Gravel  Filter.  -  Exploration  was  conducted  to  locete  de- 
posits of  suitable  noaterial  or  the  sand  and  gravel  filters  and  backing 

of  the  dikes.  It  is  believed  that  all  deposits  within  a  radius  of  15  miles 
of  the  site  have  been  located.   The  most  feasible  deposits  were  sampled  and 
tested  to  determine  the  gradation  of  th(;  materials.   A  complete  report  of 
these  investigations  will  be  placed  on  file  in  the  district  office. 

9.  Concrete  ARgre.<ate3.   -   Exploration  to  locate  suitable  sources  of 
concrete  aggregates  are  being  conducted.   It  is  planned  that  the  explorations 
Will  be  completed  so  that  information  will  be  available  prior  to  letting 

of  the  contract.  Many  deposits  of  sand  and  gravel  within  a  radius  of  15 
miles  of  the  site  have  been  sampled  and  representative  samples  have  been 
tested  in  the  Central  Concrete  Laboratory,  ITest  Point,  New  York,  to  deter- 
mine the  suitability  of  the  materials  for  concrete  aggregates.  All  rock 
quarries  in  the  vicinity  have  been  sampled  and  the  materials  tested  in 
the  Central  Concrete  L;-boratory.  Studies  are  being  made  to  determine  if 
suitable  stone  sand  can  be  produced  from  local  rock  for  fine  concrete 
aggregate.   Natural  deposits  of  sand  and  gravel  are  being  explored  which 
are  outside  of  a  25-mile  radius  and  are  near  a  railroad  or  near  the  St. 
Lavrence  River.  Complete  report  of  all  investigations  will  be  placed  on 
file  in  the  district  office. 

TV.  LABORATORY  TESTS  ON  SOILS 

10 ..  General.  -  An  extensive  program  of  soil  testing  has  not  been  made 
to  date,   Piowever,  a  preliminary  program  of  shear  and  consolidation  tests 
on  undisturbed  clay  samples  is  now  being  conducted  at  the  Syracuse  District 
Soils  Laboratory  at  Tthaca,  N.  Y.   This  program  will  have  to  be  completed 
before  a  prelimineiry  design  can  be  made  for  the  dike  sections  over  the 
cl&y  arees  and  the  canal  slopes  in  the  clay  area.   With  the  exception  of 
the  marine  clays  encountered,  the  type  of  overburden  materials  in  the  ex- 
cevation  and  foundation  areas  and  the  materials  available  for  embankment 
construction  are  such  that  an  extensive  testing  program  was  not  necessary. 
Soil  samples  taken  during  drilling  were  classified  using  the  M. l.T.  scale 
of  classification  and  recorded  in  a  report  of  each  bole.   The  grain  size 
distribution  of  a  number  of  samples  were  determined  by  the  usual  seive  and 
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hydrometer  methods  to  serve  as  a  guide  In  the  classification  of  all  seinnles. 
General  ijeolOi^ical  descriptions  of  the  overburden  at  each  drill  hol*^  i»ere 
prepared  after  studying  the  laboratory  classifications  and  the  field  log. 
The  small  soil  samples  obtained  with  the  probing  equipment  were  classified 
by  a  trained  expert.   Only  a  general  classification  of  each  sample  *-as  re- 
corded, .'ioisture  contents  of  98  samples  from  drill  holes  were  deterciined 
and  one  specific  gravity  test  was  made.  No  natural  density  determinations 
or  permeability  tests  have  been  oaade .   Testing  is  no'.v  in  progress  on  un- 
disturbed samples  taken  from  0-139^  to  determine  the  shear  and  consoli- 
dation charectpristics,  natural  density,  specific  giavit: ,  variation  of 
water  contents,  and  Atterburg  limits  of  the  clay  in  the  vicinity  of  Robert- 
son's Creek.   These  results  will  be  on  file  in  the  district  office. 

V.  LABORATORY  TESTS  ON  ROCK 

11.  General.  -  The  rock  cores  obtained  from  drill  holes  were  class- 
ified by  a  geologist.   The  condition  of  the  bearock  was  determined  by  an 
interpretat:.on  of  the  field  logs  and  v:.sual  examination  of  the  cores. 
Detailed  and  general  classifications  are  recorded  ;n  the  final  report  of 
each  hole. 

VI.  CHARACTI'RZSTICS  OF  FOUNDATION  MATERIAL  AS 
DETERMINED  BY  FIELD  AND  LABORATORY  INVES- 
TIGATIONS 

12.  Overburden.  -  The  overburden  throughout  the  entire  region  consists 
of  t^lacial  till  which  is  overlain  in  some  areas  by  deposits  of  marine  clay», 
silt  and  sand.   In  the  vicinity  of  Robertson's  Creek  and  the  lock  site  the 
depths  to  firm  material,  which  is  generally  glacial  till,  as  determined  by 
probings  vary  up  to  50  feet.   The  soft  material  consists  of  srey   marine 
clay  which  is  generally  overlain  by  5  'to  10  feet  of  Uniform  sand. 

13.  The  foundation  overburden  in  the  area  northwest  of  Robertson's 
Creek  area  is  generally  glacial  till  v.-ith  the  exception  of  the  two  areas  in 
which  drilling  and  probing  were  conducted  (see  Plate  2).  In  the  valley  at 
the  present  railroad  location,  clay  is  generally  less  than  20  feet  in 
depth  and  extends  along  the  dike  centerline  for  a  distance  of  approximately 
300  feet.   In  the  valley  near  the  west  end  of  the  New  Cornv.all  Canal  Dike 
marine  deposits  varying  in  a  depth  from  10  to  20  feet  are  found.   The 
upper  J  to  Q   feet  of  these  deposits  consist  generally  of  sand  end  silt 
which  is  underlain  by  clay.   The  foundations  of  the  other  small  dikes  shown 
on  Plate  2  appear  to  consist  entirely  of  glacial  till. 

14.  The  glacial  tills  exist  ng  in  the  vicinity  of  the  Cornwall  Canal 
Relocation  and  the  dike  sites  are  variable  but  consist  mainly  of  silty, 
gravelly  sands  and  sandy  gravelly  silts.   In  general  the  top  10  feet  of  till 
is  loose  to  fairly  com.  act  below  v^hich  the  material  is  compact.   It  is 
estimated  that  the  natural  densit;.  of  the  material  is  approximately  I40  lbs. 
per  cu.  ft.,  that  the  coefficient  of  permeability  veries  bet-.-reen  0.00001  aoc 
0.0000001  cm.  per  sec,  and  that  :n  nature  the  angle  of  internal  friction 
is  greater  than  30  degrees.   The  grey  clay  especially  in  the  Robertson's 
Creek  area  is  very  soft  and  it  is  believ  d  that  its  shearing  strength  is  vei 
low.   The  average  v.ater  content  of  the  grey  clay  based  on  dry  velght  averag* 
65  percent.   The  shearing  strength  of  the  material  is  being  determined  at 
this  time.   Typical  grain  size  curves  of  the  materials  encountered  are  showi 
on  Plate  10. 
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15.  Bedrock.  -  The  bedrock  in  the  region  of  the  New  Cornv/all  Canal 
and  dikes  as  shovm  by  cores  recovered  from  drilling  consists  of  a  series 
of  sedimentary  rocks  believed  to  be  the  Chazy  and  Black  River  formations 
which  are  Ordovician  in  age.   The  rock  consists  chiefly  of  limestone 
interbedded  with  shale  and  thin  bods  of  dolomite  and  sandstone.   The  rock 
is  almost  horizontally  beilJed  conforming  the  general,  very  gentle  north- 
erly dip  of  the  strata  in  the  region.   The  rock  is  generally  sound  and  un- 
weathered.   Small  broken  zones  occur  along  bedding  planes  and  sou.e  of  the 
joints  w^ich  cut  the  bedding  at  various  angles.   Bedrock  contours  drawn 
from  drill  hole  and  seismic  information  in  the  vicinity  of  the  lock  and 
canal  site  are  shown  on  Plate  1,  The  rock  contours  have  been  extended 
boyond  the  areas  of  exploration  to  show  the  general  trend  of  the  rock 
surface  and,  therefore,  the  validity  of  the  rock  contours  must  be  gaged  by 
the  intensity  of  the  exploration  in  any  area. 

VII.  EARTHWORK  DESJGN  AND  TREATMENT  OF 
LOCK  FOUNDATION 

16.  New  Cornwall  Canel  Dike  -  The  location  of  the  New  Cornv^Bll  Canal 
dike  has  been  a  major  problem.  The  present  location  is  shown  on  Plate  2. 
The  maximum  height  of  the  dike  at  the  Robertson's  Creek  crossing  is  approx- 
imijtely  55  feet.  Comparison  studies  have  been  made  for  different  types  of 
structures  such  as  earth  dikes,  cribs  and  concrete  walls  crossing  the  creek 
at  various  locations.  These  studies  have  shown  that  an  earth  section 
following  the  alignment  shovm  on  Plate  2  is  the  most  economical.  In 

order  to  keep  as  much  of  the  dike  as  possible  on  firm  material,  the  lo- 
cation of  the  lock  has  been  limited  in  an  easterly  direction  to  the  present 
site..  For  the  purpose  of  cost  and  quantity  estimates  the  dike  sections  on 
firm  material  have  been  assumed  to  be  similar  to  those  shown  for  the  Barn- 
hart  Island  Powerhouse,  South  Forebay  dike  (see  contract  drawings  of  Barn- 
hart  Island  Powerhouse)  and  those  sections  to  be  built  on  clay  areas  heve 
been  tentatively  assigned  the  slopes  of  1  on  10  except  at  the  Robertson 
(a*eek  crossing  where  slopes  of  1  on  20  were  assigned.  At  the  present 
time  it  is  proposed  to  design  the  dike  to  float  on  all  clay  area  except 
across  the  valley  at  the  intersection  of  the  dike  ali^^nment  with  the  present 
railroad  location.  Because  of  the  small  quantity  of  clay  it  is  considered 
advisable  to  excavate  to  firm  material  in  this  area. 

17-  Suitable  earth  materials  are  economically  located  along  the  dike 
in  the  near  vicinity.   Sand  and  gravel  filter  and  backing  materials  can  be 
obtained  from  deposits  within  15  miles  of  the  site.  The  majority  of  the 
riprap  w.ll  have  to  be  borrowed  and  as  there  is  considerable  rock  exca- 
vation at  the  powerhouse  site  it  amy  be  economical  to  use  that  rock.  No 
nathematical  analyses  have  been  made  for  the  embankment  sections.  Based 
on  the  experience  with  similar  materials  and  foundation  conditions,  analyses 
3f  dike  sections  founded  on  firm  material  are  believed  unnecessary. 
\fethematical  analyses  will  have  to  bo  made  prior  to  the  design  of  the  sections 
)f  the  dike  which  will  be  constructed  on  the  clay  areas. 

18.  Mi  lie  Roche  No.  1.  Moulinette  Nos.  1  and  2.  and  Bergen  Lake  No.  1 
iiiSeSi  -  The  locations  of  these  dikes  are  shown  on  Plate  2.  All  dikes  are 
Jelieved  to  have  firm  foundation  conditions  and  as  the  dikes  are  not  over 
•0  feet  high  no  mathematical  analyses  are  necessary.   Suitable  earth  borrow 
Mterials  are  available  in  the  near  vicinity  of  each  of  the  dikes.  Sand 
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and  grerel  for  backing  and  rocks  for  riprap  can  be  obtained  within  15  miles 
of  the  sites.   For  cost  and  quantity  estimates  the  sections  have  been 
•ssumed  to  be  similar  to  the  Barnhart  Island  Powerhouse  South  Forebay  Dike. 

19.  Canal  Slopes.  -  A  preliminary  study  has  be-^  -  made  of  the  soil  con- 
ditions along  the  canal  excavation  with  particular  at  ..<-ntion  being  given 

to  the  depth  of  clay.   No  mathematical  analyses  have  Locn  made,  however, 
it  is  believed  that  throughout  the  canal  w^th  the  exception  of  1,000  feet 
at  the  upper  end,  e  slope  of  1  on  2  will  be  amply  sefe  against  any  major 
slide.   In  some  sections  vei"y  minor  slides  may  occur  due  to  unusual  soil 
conditions.   However,  these  conditions  exist,  it  is  believed  that  the  slope 
that  can  be  constructed  will  be  stable  after  construction.   The  canal 
slopes  in  the  1,000  foot  section  at  the  upper  end  will  have  to  be  analyzed 
after  the  shearing  strength  of  the  clay  has  been  determined  as  the  depth 
of  clay  varies  between  20  and  ^0   feet. 

20.  Treatment  of  Lock  Foundation.  -  The  foundation  of  the  lock  will 
be  sound  rock.   All  loose  weathered  or  badly  fractured  rock  will  be  ex- 
cavated to  produce  a  suitable  foundation.   The  bedrock  will  be  thoroughly 
grouted.  Any  shale  beds  will  be  excavated  to  found  the  base  of  the 
structure  on  beds  of  other  rocks. 

21.  Economy  of  Construction.  -  The  present  alignment  of  the  embank- 
ments and  location  of  the  structures  appear  to  be  the  r,ost  economical. 
The  embankments  will  be  composed  of  suitable  earth  and  rock  fill  materials 
from  the  lock  and  canal  excavations  and  from  borrow  areas.   Provisions 
will  be  made  to  utilize  all  atone  and  boulders  from  the  earth  f:il  materials. 
The  quantity  of  sand  and  gravel  and  riprap  will  be  kept  to  a  minimum 
believed  feasible  in  the  designs  necessary  to  fulfill  all  dfesign  criteria. 

VIII.    recoi^.!Ei]d?:d  f.iture  investigations 
ai-:d  designs. 

22.  Field  Exploration.  -  Prior  to  designing  the  dikes  the  extent  and 
depth  of  the  soft  grey  clay  in  the  foundation  areas  should  be  determined. 
It  is  recommended  that  sufficient  exploration  be  conducted  to  trace  the 
clay  along  the  dike  locations  anc?  also  that  one  or  more  additional  6-inch 
holes  be  drilled  to  obtain  undisturbed  samples  of  the  clay  for  laboratory 
tests.  Also  sufficient  drilling  should  be  conducted  at  the  lock  site  to 
definitely  determine  the  elevation  and  character  of  the  bedrock  and  it  is 
believed  advisable  to  drill  one  hole  to  a  sufficient  depth  in  rock  to 
assure  that  no  large  cavities  or  gypsum  beds  exist  at  en  elevation  where 
they  could  cause  difficulty.  This  hole  should  be  pressure  tested.   Any 
probable  borrow  area  sites  should  be  explored  with  test  pits  and  drill 
holes  to  assure  the  selection  of  the  most  suitable  materials. 

23.  Laboratory  Investif;;ations.  -  The  undisturbed  samples  of  clay  ob- 
tained from  the  proposed  6-inch  d  rilling  should  be  tested  to  deterra-^ne  the 
shearing  strength  and  consolidation  characteristics  of  the  material  as 
this  information  must  be  obtained  before  the  design  of  the  dikes  over  the 
clay  areas.  All  necessary  routine  tests  will  be  made  on  all  foundation  and 
borrow  materials  explored  in  the  future.   Tests  should  be  made  during 
construction  to  determine  the  relation  between  construction  to  determine 

the  relation  between  water  content  and  unit  weight  to  be  obtained  i^en 
compacting  the  materials  in  the  embankment.   No  laboratory  tests  on  the 
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bedrock  are  recommended. 

24.   Desi.qns.  -  To  date  no  designs  have  been  made.  After  the  re- 
commended future  exploration  has  been  completed  and  the  stress  strain 
characteristics  of  the  soft  grey  clay  determined,  it  will  be  possible  to 
adequately  design  all  the  dike  sections. 
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"\j|  ¥b/y  compter  J  ffrw^/sti-        Ji^  I-T 

^'SS?  trortrt.  aJiffM/y  ji/y  SmUD      1  ^; 

ftf/-y  compact  lb  cctmpwcf,  v^ 

st/a/ltiy  gfavoi/u^  ailtu  *' 

10.2  J  /J7J  sAiuT 


Oir*  fCaii»ry  SXSX 


tl/l^  SdINO 


sl/fhf^ 


lar 


Loose,  a/vyfSfl'SfVivn 
^tar   'l>f''tt^  cbyey  SILTfS»Na 
ls»l  gl  Sofl.gn-u.SILTf  CL/)y. 


£t..zisa 


r? 


rv-  Ifs.z 


Soft,  grey,  sllfh  t^  sifty 


li.hi.l 


Compact  ft)  MOry  compt 

sfftu  SA^    accaafem 
nxz  eQlfbt»9. 


Compac  '*^/9f^,  s/iy/i  Hy 
y-  "-^,  ctry9u.  Sim/,  ¥s^^^ve/fj/. 


Loose .  yrcyish  -  tfOt^r^ 


-rTJTTZr 


1  faX  r         Cornpact.gruu^  siightiu 


CotT>paf:t,  yr€y,  s&jA^^ 
yra^elfy,  sf/y.  ^fi/oT 
t4-  OcC<3S/0/7S/   Co6^)*3 


-^o^.  ff'-^y*  ^'/5y  c^^v; 


ailY'^Uifft^ 


Vmru  cQ/ru^ac  t',  ^ify,  d/^k^ 
*S.6    Afu/n  9  r OILS    6<?u7l/g/-J 


DOLOMITE  ar^f^ac^ous. 
bart/  tfock  moder^ely 
bfoA0ri,tMt1  unwestJ?arA^. 


UtfTSnUL.  infer bet^da 

v^'ftt  0mm  mm  v*tm// 

^js^lp  ^eJt  m*^^»tw(y 
brofran    but  nfim^fhftr^ 


Ibck  eorm  Jvc^vtrj^   s£s% 


Vcru  cornpsct  S^my  sliyhffy 


^t«f</,  rh//*^9rous    3tr/nyars 
thssf/s   ^•nL'  3nriaf/  s»ndy 


%•' 


jfrghf/y  so^tt^. 


Softffir^y.  ^'V/^  C^AH 


Qmr  rmcat^ry  aa.6% 


^or  doscrrpftv9  f^rms  sr^     OC-A-2/J 


NOTC 


£*cvpt  ujhen  rtu^coj    "It'aah    Borino, 
anattj3es    af  oier burd^r  /rtaten^i 
are   bssvd  on   rjrj/  s^mp/rn^, 

/^^»/yseS    o/"  racff  are  6as^  or>  ^.-ore^ 
obf3iti&d    fyom    dr,/l.nq. 

E/ei/ot/.tf,z    bozetJ    orTMeon  See  Level 
dafum,  fSfX   adj. 


ST,    LAWRENCE    RIVER    PROJECT 

CORNWALL  CANAL  RELOCATION 

RECORD    OF    FOUNDATION     EXPLORATION 

NO.  2 


i-r«  BC-A-2/4 


PLATE  4 


IT.  uvoroi  lira 
FBomo  usm.Ts  -  eannui.i.  caiu,  tnoctmnB 


Probing  Bo. 

Probing  Bo. 

CoordlBAtvt 

Dapth 

Blooa 

Datorlptlon 

Coordlnatai       Dapth         1 

Blovi 

Saaerlptioa 

and  Surfac* 

Is 

par 

U^lf 

of 

and  Surfaca          In 

par 

Saaplai 

of 

Xl«Tiitlan 

r««t 

Foot 

'., 

Bapth 

SaoTplet 

neratlon          Paet            1 

root 

Bo. 

Dapth 

,     Samlaa 

rB-U52l» 

PH-I*557 

I.    1,«29,83« 

0-2 

« 

\ 

7.6 

siitr  sum 

».    1,530.086  0-51 

3 

Sl 

T-^ 

SAID  &  SILT 

1.        378,128 

2-U 

32 

t..       579.757  51-52 

17 

U 

13.6 

SAID  A   SILT 

B.   213-5 

i»-5 
5-8 

121 
103 

11.  20j,.5        52-52.2 
Bafuwl 

8 

^ 

20.6 

27:6 

SAID  «   SILT 
SILT  1   CUT 

8-8.7           ltl5 
lo  RafuMl 

H 

U:l 

SILT  A   CUT 
SILT  «   CLAT 

»7 

'•7.6 

SILT  *   CUT 

PB-U525 

».    1.830.025 

0-2 

5 

h 

7.6 

Sllty  CUlT 

n-fi^s, 

■•      378.53^ 

2-5 

12 

h 

13.6 

SlltT  CUT 

i-   1.859,»8  0.50.6 

3 

81 

13.6 

^tmtt  SlI-T  *  CUT 

n.    212.8 

5-15 

l2 

»3 

20.6 

lui  1  sin 

»-        579,917    Bafnaal 

sa 

27.6 

SILT  i   CUT 

15-» 

11.  203.1 

S3 

ltO.6 

•iitr  CUT 

20-21 

70 

su 

1)7.6 

lutjr  CUT 

a-2ii 

393 

lo  aafuwl 

PB-U539 

».    I.R29.O93  0-8 
1.        379.056   8-3U.I 

6 

Sl 

15.6 

iMar  SILT  4   CUT 

PB-"»526 

17 

s? 

27.6 

SILT  «  CUT 

I.    1,829.538 

0-3 

It 

Sl 

7.6 

SIU  «  SASD 

n.   19l*.3         Bafua&l 

I.        378,U1|0 

3-12 

10 

h 

13.6 

SIU  «  CUT 

11.    210.9 

12-26 

5 

1 

20.6 

SlltT-  C1*T 

PH-U5l)0 

26-31 

21 

26.6 

BIU  t  CUT 

»•   1.829.39J  0-36 
E-       379,311*  36-1*1*. 5 

5 

81 

15-6 

'ILT  *   CUT 

51-35 

11 

11 

h 

27-6 

ta«  CUT 

33-56 

n.  200.7         BatViial 

u 

5o'.6 

■lify  CUT 

36-38 

217 

iiity  CUT 

No  Eefuul 

PH-U5U1 

PH-U527 

».   1,829.61*9  0-13 

5 

Sl 

15-6 

Ua*r   SILT  1  CUT 

I.    1,830,087 

0-2 

u 

Sl 

7.6 

Sllty  SATO 

t.       379. 6U2  lJ-38.5 

9 

S2 

27.6 

SI1.X  «   CUT 

«.        379,096 

2-5 

15 

% 

13.6 

Sllty  CUT 

n.   196.1*         Rafuwil 

11.    211.2 

5-3? 

6 

^ 

20.6 

Sllty  CLAT 

32-51* 
5'*-''3 
U}-U3.8 

lU 

26.6 

Silty  CL»T 

PH-lt5lt2 

29 

S5 

33.6 

Sandy  SI1«  i   CUT 

s.  1.829.961  0-31 

7 

Sl 

13.6 

SILT  «  CUT 

150 

S6 

39.6 

Sllty  SAM 

I.       379,895  51-56 

95 

% 

27.6 

tuty  CUT 

Bef\iwa 

n.  198.9         36-36.8 
Rofuwil 

300 

S3 

3U.6 

SILT  ft  sun 

pe-U52g 

I.  l,!29.33« 

O-ltO 

6 

Sl 

13.6 

Sllty  SABB 

PH-lt5U3 

1.       378.752  "W-Sl 

11) 

^ 

27.6 

Sllty  CUT 

K.   1,830,273  0-51.7 

3 

Sl 

13.6 

autjr  CUT 

n.  209.8 

51-56 

27 

5 

1)0.6 

Sllty  CUT 

1.      380. 1U5  51.7- 

^ 

27.6 

snty  CUT 

56-57.7 

Baraul 

55 

U7.6 

Sllty  CUT 

n.   202.9         BaMial 

^ 

Uo!6 

SILT  i  CUT 
=  T!T  i  CUT 

S5 

1*7.6 

JIUCyCUT 

PB-l«2q 

I.    1.829.650 

0-8 

6 

h 

13.6 

sum 

PH-U5l*l» 

I.       379.002 

8-10 

15 

sj 

27.6 

Sllty  SATD 

N.   1,82?. 975  0-7 

U 

Sl 

13.6 

SILT  «   CUT 

11.  209.7 

lO-llO 

6 

»3 

I10.6 

Sandy  Hit  4  CUT 

E-       5r3.20U  7-18 

11 

«2 

27.6 

SILT  A   OIT 

U0-lt9 

12 

El. 196. 8             18-27 

8 

''9-55 

27 

27-33-2 

16 

55-55.6 

50 

BefuMl 

Befuul 

PB-U5U5 

rB-U530 

H.    1.82*. 852  O-U5 

5 

Sl 

15-6 

ka«r  SILT  i    CUT 

I.    I.829,0lt9  0-30 

6 

Sl 

13.6 

»1W  »  CUT 

«.       579.138  i*3-t5-7 

17 

-z 

26.6 

SILT  1   CUT 

1.       378. 6Ug 

50-37 

25 

S2 

27.6 

SILC  *  CUT 

n.    20T.2          Befuial 

h 

1)0.6 

SILT  ,1   CUT 

XI.    198.0 

57-53-9 

1*8 

^ 

3U.6 

aayey,    Sllty   S  JD 

E«fu»l 

PH-U5U6 

y.   l.«2a.''56  0-27 
I.         380.0l)9    27-28 

6 

h 

13.6 

IU3VCUT 

PB-U531 

206 

S2 

27-1* 

aiBvcuT 

1.    1.829.8^9 

O-I1O.6 

5 

Sl 

13.6 

Sandy  »ILt  «   CUT 

ll.    118.8          lo  Bafaaal 

1.      379.330  'w.6-52 

12 

S2 

27.6 

Sllty  CUT 

n.  209.7 

52-55-5 

55 

u 

1)0.6 

Sllty  CUT 

PH-U5U7 

Bafuwl 

U7.6 

SUty  CUT 

H.    1,830.116  0-38 

u 

Sl 

13.6 

SILT  t   CUT 

X.      380.338  58-39 

21 

4 

26.6 

auircuT 

PB-U532 

n-  199-7         39-59-9 

80 

b 

59-9 

Aiur -.^on) 

I.    1.830.211 

0-5 

1) 

Sl 

13.6 

SILt  1  CUT 

Kafaaal 

«•       379.581 

3-6 

lU 

S2 

27.6 

Sllty  CUT 

n.  209.8 

5-16 

8 

S3 

1)0.6 

Sllty  CUT 

PH-ll5l»g 

16-U7 

6 

su 

U7.6 

Sllty  OUT 

».   1.828,651  0-39 

U 

Sl 

13.6 

4ai«9ILT  *   CUT 

1*7-55 

10 

S5 

55.6 

Sllty  CUT 

1.       579.181*  39-1)1.8 

23 

S2 

26.6 

SILT  «   CUT 

55-56.9 

26 

11.    20l).5          Baftital 

*5 

39.6 

SILT  «   CUT 

BafuuU 

PH-U5ll9 

P-"»S3} 

S.    1,828.81)9  0-2 

u 

h 

13-6 

'TIT  A  CUT 

I.    1.829.a2 

O-IO 

7 

Sl 

13.6 

SIM*  SATO 

X-        579.360   2-1* 

15 

s| 

26.6 

Mlqr  CUT 

I.       378.908 

10-11 

20 

S2 

27.6 

SUtv  SATO 

n.    207.1          't-'t7 

6 

55 

1)0.6 

fUO   CUT 

11.  207.9 

11-1)9 

7 

=3 

1)0.6 

sat  *  CUT 

U7-5O 

21 

1)9-1)9.9 

11* 

50-51 

1*2 

BefusaX 

51-51.8 
Eafuaal 

100 

PH-U51U 

I.   1.829.52'*  0-3 

U 

Sl 

13.6 

Slightly  Sllty  SASB 

PH-U55O 

1.       379.158 

5-5 

15 

H 

27  6 

Sllty  S.-OIII 

N.    I.g29.1t6l   0-28.1 

u 

1^ 

13-6 

U1»)I  CUT 

n.  209.6 

5-18 

8 

u 

itc.6 

HI*  « CUT 

1.        397.876   Bafnaal 

20.6 

SaVI  1   SILt 

18-1*2 

5 

'•7.6 

Sllty  CUT 

n.  205.8 

b 

26.6 

SILT  i   CUT 

U2-56.I 

12 

56.1- 

50 

PB-U55I 

.)  t 

Rcfuaal 

H.    1.829.710  C-21 

u 

k 

13.6 

SILt  «  SAID 

f^^^^> 

1.        380,205   21-32 
».    209.6          32-53 

s 

35-6 

SAID 

I.  1,829 .043 

0-13 

It 

Sl 

15.6 

SIUl   CUT 

i)O.U2 

51 

«•      378.900 

15-56 

17 

S2 

27-6 

Snjt*CUT 

167 

n.  195. u 

fiefawl 

=5 

3D.6 

,       Sllty  CUT 

(o  BaAiaal 

PI-U536 

PH-U552 

I.    1.829.78U  O-Ug.6 

5 

Sl 

7.6 

tasi  CUT 

K.    1.328.1)60  0-3& 

iJ 

Sl 

2l;6 

SILT  *  CUT 

*■      379. '*«6  W. 6-1)9. 

8    55 

h 

20.6 

HISl  CUT 

«.       579.259  2«-5i» 

4 

Sllf  «  CUT 

n.  2oit.it 

BefUMa 

3U.6 

ma  i  CUT 

a.  200.9       31*- 36 

60 

't8.6 

tUJti  CUT 

36-39 

187 

lo  SafaaiLl 

rti*  k.  ■c.,^2/5 

flMa  5 


ST.    U«KaCI  IITBI 

nmiM  osuLTs  -  comnuu.  cmu.  aiLociTioi 


ProblM  la. 

Problnc  lo. 

Co«r41n«t*t       l>«pth         Blows 

DaaerlptloB 

Coordlutai       Sapth          Blo«t 

Oafcrlptloa 

ud  Surfaca 

lo 

par 

Sa.a 

plaa 

of 

aAd  BurfKCa         I 

D               par 

Saaplaa 

of 

bavatloo         r««t            1 

'oot 

lo. 

Caplb 

Supltt 

IlaTatloD         Paat            loot 

lo. 

Oavtb 

Saarlat 

PB-*5^^ 

PH-U58lt 

1.1.'*^.  336 

0-2 

5 

Si 

13.6 

BILT  i   CUT 

1.    1.831.13? 

0-8 

U 

Sl 

13.6 

Sllty   CUT 

1.         ^80,032 

i-J» 

12 

t 

20.6 

■0  UNPLI 

1.         381. 02U 

«-9 

15 

■1.    2U.9 

"•-15 
15-18 
18-20 
20-23 

m 
uo 

2". 

«1.    20lt.9 
PH-I*i85 

9-20.1 
Bafaaal 

7 

2J-25 

100 

I.   1.831,387 

0-22.2 

6 

Sl 

15.6 

Sllty  CUT 

2V26 

262 

I     2.5?^0"' 

Bafaaal 

■0  l*ftMl 

PB-1*586 

n-u-,^ 

».  1,850,777 

0-26.1 

6 

Sl 

7.6 

Sandy  SILT 

I.  1.829.585 

0-2 

It 

u 

7.6 

Clairair   SUH)  i   SILT 

«.       380.957 

BafUaal 

h 

U:t 

Sllty  CUT 

1.       380,361 

2-6 

10 

n.  205.5 

S3 

Sllty  CUT 

n.   212. U 

6-15.2 

u 

Is  B*(tiul 

PB-U591 

1.   1,829,586 

0-2 

5 

Sl 

7.6 

Sllty  CUT 

«-"t555 

1.       380.998 

2-5 

15 

I.    1.829.211 

0-2 

6 

»1 

13.6 

SILT  «   CUT 

n.  211.5 

3-11 

5 

I.        380.188 

2-5 

19 

S2 

26.6 

SAID  «   SILT 

11-12.9 

1*0 

n.  213. u 

5-25 

25-27. u 

B*faMl 

5 
25 

PH-U592 

Bafuaal 

V.  1.829.772 

0-26 

u 

Sl 

7.6 

Sllty  SAID 

PH-U556 

1.        380. 767 

26-27 

27 

H 

13.6 

Sllty   CUT 

«.    1.828.1*30 

0-22 

6 

»1 

13.| 

Sand;  SILT  i  CUT 

11.  211.7 

27-56 

8 

s$ 

26.6 

Sllty  CUT 

1.       379.883 

22-28 

25 

S2 

22.6 

SAID  i   SILT 

3&-36-5 

16 

33.6 

Silly   CUT 

n.    211.0 

28-30      . 
30-30.5 
SafUWl 

50 
I8U 

PH-I»595 

Befutal 

I.   1,8?5.930 

0-5^.5 

It 

81 

13.6 

Sllty   CUT 

PH-U557 

«.       380.570 

Bafutal 

S2 

26.6 

Sllty  CUT 

1.    1.828.960 

0-2 

It 

11.    208. U 

^ 

^i 

Sllty  CUT 

1.        380.500 

2-3 

10 

Sllty  CUT 

n.  213.8 

V5 
5-7 

It 

1 

PB-lt59l* 

7-9 

7 

M.    1.850.690 

0-29 

7 

Sl 

13.6 

Sllty   CLAT 

9-10 

123 

I.       579.625 

29-lt0.6 

lU 

S2 

26.6 

Sllty  CUT 

10-11 

5H0 

n.    210.2 

Bofuaal 

S3 

32.6 

SILT  A   CUT 

No  Befuul 

ra-i*595 

pa-4573 

I.   1,850,872 

0-2 

8 

Sl 

7.6 

Sllty   CUT 

1.  1.830.578 

O-5U.5 

3 

*! 

13.5 

siitjr  cur 

«.       579. '*W) 

2-5 

15 

•! 

20.6 

Sllty   SAVS 

«.        380, 2U2 

5U.5- 

=2 

27.6 

Sllty  CUT 

D.    212.0 

5-15 

U 

26.6 

SAHD  i   SILT 

U.    208. 3 

BaOiwl 

^ 

1*0.6 

Sllty  CUT 

15-26.6 

18 

53-6 

Slltx  CUT 

26.6-51.6  57 

PB-I.57U 

I.    I.83O.U53 

BaAiaal 

0-39.5 

2 

»1 

13.6 

SILT  li   CUT 

PH-U596 

1.       380.398 

Beflisal 

S2 

27.6 

SILT  *   CUT 

B.    1,850.900 

0-5 

7 

Sl 

7.6 

Clayay  SAID  4   SILT 

B.    195.1 

«.       579. 3«7 
n.    210.1 

5-8 
g-lU 

lit 
22 

sz 

15.6 

SILT  i   SOD) 

ra-lSZi 

lit-i6 

32 

I.    1.850.328 

0-52. 1 

1* 

Si 

13.6 

Sllty  CUT 

16-19 

59 

1.       380. 5bt 

BefMMl 

h 

27.6 

Sllty  CUT 

19-20 

206 

a.  203.6 

^ 

ito.5 

Sllty  CUT 

lo  Bafaaal 

PH-1.576 

PB-U597 

B.    1.830.830 

0-52 

1| 

Sl 

13.6 

Sllty  CUT 

K.    1.830.888 

0-2 

1* 

rirtt  attaapt  - 

X.        380. UC7 

52-55 

15 

Sj 

27.6 

Sllty   CUT 

«.        379.515 

tl 

21 

Bafaaal  -  1.8 

«1.    205.7 

55-57 

1*2 

i 

U0.6 

Silt  J    CUT 

n.  215. U 

76 

57-57.6 

133 

53.6 

Clayay  SAHI  1  SILT 

i*-5 

251 

Befuaal 

Bo  Bafusal 

"-"^i? 

PH-U598 

I.  l,«30,705 

o-uii.o 

3 

Sl 

13.6 

SILT  i   CUT 

».    1,850.680 

0-2U 

5 

Sl 

7.6 

Sandy  SILT 

1.      38O.563 

Btfawl 

S2 

26.6 

Sllty  CUT 

I.        581.081 

2l*-27.9 

26 

S2 

15.6 

Sllty  CUT 

B.  197.0 

n.    206.9 

BafUeal 

I' 

20.6 

Sllty  CUT 

26.6 

sab: 

«->l578 

».  1,830.580 

0-1*8 

6 

Sl 

13.6 

Sllty  CUT 

PH-U599 

I.       380.719 

1*8-50 

27 

S2 

27.6 

Sllty   CUT 

I.    1.850.555 

0-2 

3 

Sl 

7.6 

Sandy  SILT  i  CUT 

n.  203.8 

50-51. u 

50 

^3 

U0.6 

Sllty  CUT 

I.       581.25' 

2-5 

11 

S2 

15.6 

Sllty  CUT 

B« fatal 

n.    212.1 

5-21 

6 

^3 

.19.6 

Sllty  £UT 

21-25 

101* 

"-■^I? 

23-25.6 

350 

I.   1,831,108 

0-J5.I* 

u 

Sl 

13.6 

Sllty  CUT 

■o  Bafttaal 

■.        380, 5^ 

Bofni&l 

^ 

27.6 

Sllty  CUT 

FE- 1*600 

n.  203.8 

I.      1.85U,520 

0-2 

It 

Sl 

7.6 

Sllty   SAKD 

?*J.^ 

s.        571. 8OU 

11.             225.0 

2-15 
15-13.6 

ito 

270 

S2 

13.6 

SiUp  SUS 

I.  1.830.983 

0-32-3 

3 

h 

13.6 

Silty  CUT 

Bafaaal 

».     380,696 

Bafusal 

4 

27.6 

Sllty  CLAT 

n.  198.6 

PH-1*601 

n-U58i 

»•   1.830.858 

».      I.85U.5I8 

0-u 

5 

Sl 

7.6 

Sllty  SAID 

0-39 

6 

Sl 

15.6 

Sllty  CUT 

1.         371.826 
» .             221 . 8 

it-7 
7-10 

28 
15 

S2 

15.2 

sum 

I.        380. S52 

39->*2 

25 

h 

27.6 

Sllty  CUT 

10-13 

13-13.5 

Bafaaal 

U2I* 

a.  2oit.7 

>t2-l*li.9 
BrfUMl 

65 

S 

1*0.6 

Clayay  SAin)  1  SILT 

W-U582 

PB-U602 

;•  1.531.315 

0-26.5 

U 

Sl 

13.6 

Sllty  CUT 

1.     1,33U,717 

0-6 

It 

»•        380.729 
11.   202.3 

Befuul 

I.         371,sl*8 
El.               221.1* 

6-8 
8-11 

J2 

100 

M-^-;83 

- 

11-11. It 

200 

»•    1.851,238 

0-21.6 

U 

% 

13.6 

Sllty  CUT 

Bafaaal 

I-        580. 85U 
«1.   199.0 

Bafuul 

20.6 

Sllty  CUT 

PH-I*603 
I.      1.855,115 

0-7 

It 

Sl 

7.6 

CUT  *   SILT 

1.         571.«3 

7-20 

10 

32 

15.6 

SILT  1   CUT 

11.          219.2 

20-22.6 
Bafaaal 

IS 

S3 

20.6 

Clayay  SILT  *  SAII 

Plla  to.  SC-A-2/6 
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ST.   UIMNCI  RIVBt 
FROBIIG  RESULTS   -  CORWIAIX  CJUUL  KEUKITUB 


tnilmt  1*. 

Problax  Vo. 

Cordlutai 

Depth 

Blaoa 

Daacrlotlai 

Coordlaataa 

D>T>tb 

Blva 

DaaCTl^tlB 

and  SurfAc* 

la 

par 

Susl 

laa 

of 

and   Surfaca 

la 

oar 

aa.pl 

•  M 

of 

ll«Tmtt*a 

r«at 

r*at 

lo. 

Davth 

Sonlaa 

■lavatlon 

Part 

foot 

■0. 

Dwtk 

aavlaa 

n-utoM 

ni-i«670 

».     l.«55.Jl't 

0-27. 1» 

5 

SI 

7.6 

Sllty  SAKD 

W.      l,e3U,2?C 

0-lU 

5 

SI 

7.6 

Clayay   iAKI.  •   SILT 

«.        571.915 

bfOMl 

S2 

15.6 

Sudj  CUT  *  SILT 

1.           372,698 

lU-17 

1' 

S2 

13.6 

Sllty   CUT 

n.        218.6 

11 

20.6 

SUty  CUT 

IL.             222.7 

17-l« 

31 

27.'' 

siitr  sum 

18-70,3 

70 

Rafuaal 

n-^tiv, 

I.     1.855.512 

0-2? 

6 

SI 

7.6 

SARD  «   SILT 

FB-1'621 

1.        571.957 

22-2U 

25 

S2 

13.6 

siity  sum 

R.      1,85U,1.1« 

0-U 

u 

SI 

7.6 

SAID  A  SILT 

IL.          219-8 

2'',25 
25-27 

138 
70 

S5 

20.6 

Cl»jray,    SATO  « 

SILT 

I.         372.721 
tt.             221.8 

^1 
7-15 
lJ-17 
17-17.8 

11 

u 

20 
150 

S2 

15.6 

Sllty  SASS 

W-U606 

Rttaml 

1.     1.8511,286 

0-18 

6 

SI 

7.6 

Sllty  CLAT 

I.          372.102 

18-19 

26 

S2 

13.6 

Sllty  CUT 

rB-1'622 

ft.            216.2 

19-20 

80 

R.      1,85''. 617 

tl 

6 

R*fawJ. 

I.         372.7'»3 

20 

ft.             225.8 

l'-5 

5U 

MJ»607 

5-5.8 

200 

«.      1,83U,U85 

0-15 

5 

SI 

7.6 

SlUy  CLAT 

Befutal 

I.         572.12I* 

15-22 

30 

S? 

1T.6 

Sudy  SILT  «  CLAT 

n.            218.0 

22-23 
aafumtl 

93 

ST 

20.2 

SARD  «  CRATft 

PH-''625 
B.      I,83'».8l6 
».          372,765 

o-u 

''-5 

u 
61 

ra-u608 

IL.            22U.I 

5-6 

250 

».     1.83''. 681* 

0-20 

5 

SI 

7.6 

Silly  CLAT 

Ro  Bafaaal 

1.         372.l''7 

20-23 

15 

S2 

13.6 

Sllty  CLAT 

ft.            213.9 

23-23.5 

3'' 

S5 

20.6 

Sudy,    SILT  « 

CUT 

PF-l'62'l 

Bafttaal 

R.      1,835,015 
I.         372.787 

0-lt 
1'-? 

3 
12 

SI 

7.r- 

Sllty  SARD 

P»J*609 

ft.             222.3 

7-8 

70 

».     1,83''. 883 

0-20 

5 

SI 

7.6 

Sandy  SILT 

8-15 

25 

I.         372,169 

20-25 
23-2U.6 

15 

S2 

13.6 

Sllty  CLAT 

15-13.3 

lUO 

ft.           219.6 

60 

S5 

20.6 

Clayey  SATO  i 

SILT 

Fafn.al 

Eafua*! 

PH-U625 

?H-''6lO 

R.      1,835.213 

0-3 

U 

SI 

7.6 

SlUy  SAND 

».     1.835,081 

0-19 

5 

SI 

7.6 

Sllty  SAKD 

1.         372.810 

3-6 

13 

I.         572.191 

19-2ll. 
«4-2'..U 

25 

S2 

15.6 

Sllty  CUT 

ft.            225.2 

6-K 

50 

ft.          220.3 

70 

S3 

19.6 

SARD 

*-8.6 

210 

Refnaal 

Befusal 

PB-I^fill 

PB-1'626 

I.     1.835.250 

0-23 

6 

SI 

7.6 

Sandy,    Clayay 

SILT 

R.      1,835. ''12 

0-2 

5 

«.          572.213 

23.25 

18 

S2 

13.6 

SILT  i   CUT 

t.          '72.832 

2-3 

56 

ft.            220.8 

25.25.5 

1M> 

S3 

20.6 

SILT  i  CLAT 

ft.            229.'' 

5-6 

180 

Bafuaal 

So  Eefupal 

rB->i6i2 

ra-uiii 

».     1,855. '♦79 

0-U 

5 

SI 

7.6 

Sllty  SARD 

R.      I,83l',l86 

0-g 

U 

SI 

7.6 

Sandy,    SILT  4   CLAT 

1.        572.256 

h-(, 

15 

S2 

15.6 

Sllty  CUT 

s.       372.997 

8-9 

33 

ft.           219.7 

6-26 

u 

S3 

20.6 

Sllty  CUT 

^.            223.9 

9-10 

211 

• 

26.26.8 

15 

Ro  Bafuasl 

Eefttaal 

PH-U628 

W-U613 

R.      1,830, '61' 

0-7 

U 

SI 

15.6 

Sandy  SILT  a   CLaT 

».     1.835,'*6 

0-16 

5 

SI 

7.6 

SARD  i   SILT 

«.         3«1,1»71 

7-19 

13 

S2 

20.6 

Sllty   SAjrS 

«.        572,55'' 

16-17 

26 

S2 

13.6 

Sllty  CUT 

ft.             209.6 

ia-26 

uo 

ft.          21U.6 

17-1? 
19 -2U 
2^-26.8 

92 

S3 

20.U 

Sllty  SARD 

26-26.7 

70 

35 

Rafuaal 

80 

Bafuaal 

PH-''629 
R.      l,8'0,31'' 

0-7 

6 

SI 

13.6 

Sllty  SAJiB 

nA6m 

1.           381, 51^ 

7-13 

15 

I.     1.855.2'»7 

0-15.3 

5 

SI 

7.b 

Sllty  CUT 

ft.            211.0 

13-18 

25 

1.         372.512 

Tlmtrnttl 

S2 

15.6 

Sllty  CUT 

18-19.5 

80 

ft.          217.6 

Bafutal 

n-H6l'} 

re-''6-<o 

».     l,835,OU8 

0-21 

6 

SI 

7.6 

Sandy  SIIT  « 

CUT 

R.    1,830,259 

0-5 

5 

1.        372. "tS^ 

21-2'' 

20 

S2 

13.6 

Sllty  CUT 

1.        3?i,626 

5-6 

35 

ft.            219.0 

2''- 25. 9 
Sefueal 

55 

S3 

20.6 

Sllty  CUT 

ft.             212.2 

6-6.8 

Bafaaal 

200 

W-l'616 

PR-l'631 

I.    l,83'',gl'9 

0-5 

5 

SI 

7.U 

Sllty   SAID 

R.      l,831.''''l 

0-8 

6 

SI 

7.6 

Sandy  SILT  t   CUT 

I.        372. ''67 

5-7 

75 

1.         380,117 

8-10 

12 

ft.          222.3 

7-11 

160 

tL.            208.8 

10-12 

65 

Vo  HefuaBl 

12-13 

22U 

Ro  Bafaaal 

PB-1'617 

».     I.81U.650 

0-8 

7 

SI 

7.6 

Sllty  SARD 

W-1'6'2 

' 

I.        372, UU6 

8-12 

2U 

S2 

n.u 

Sandy  SILT  * 

CUT 

R.      1,851.312 

0-29.5 

5 

SI 

1'.6 

SILT  i   CUT 

ft           219.9 

18-13 
13-16 
16-19 

75 
'•5 

1.           3<!0,280 
ft.             200.3 

Bafuaal 

SP 

27.5 

Sllty  CUT 

60 

19-19-3 

170 

W-U65I' 

BafMaal 

R.      1,828.3^1 
I.           379. ''72 

0-3 
V6 

I4 
10 

SI 

S2 

7.6 
13.6 

Sllty  SARD 
Sllty  CUT 

PB-Uhl8 

SL.             211.0 

6-2l( 

5 

"•      l.»3'',''52 

0-11.1' 

5 

SI 

7.6 

Sllty  SAKT  (SKILLS) 

2lw2lt.5 

18 

1.          372.>«22 

Rrfaaal 

Bafaaal 

ft.            220.0 

PE-U635 

W-U6l<j 

R.      1,827.90'' 

u 

6 

».     l,8^>t.380 

0-lU 

7 

SI 

7.6 

Sllty   CUT 

t.        379.792 

60 

«•     1.83'».?53 

l''-17 

13 

S2 

13.6 

Sllty  8UT 

ft.          190.9 

6-7 

100 

ft.            221.'' 

17-18 

39 

7-7.8 

280 

IK-lll.g     160 

Ro  Bafaaal 

Btfawl 

Plla  Ro.   BC.a.2/7 
Plata  7 


nCOITO  RtSOLTS  -  COXmULL  OUIAl  snjocAum 


tntlMg  ta. 

e««rdlii*t«t  Dspth       Blova 
mmA  9arfac«  1b 

P«T«tl«n  7»»t 


foot 


S*Bpl«i 
Wo. D^pth 


DotcrlytlOD 
of 
Saaploo 


».     l.g?*,!?!*     0.2               3  SI  7.6 

1.         379.922    f-1            12  S2  13.6 

H..            212.1     1-20              5  S3  20.6 

2».2«        16  su  26.6 

28-?9       215 

lo  Rofawl 

FH-U637 

t.     I.»29.'t02  0-27  5          a  7.6 

I.         380.676  27-27.9  110          S?  IT. 6 

A.  211.5  Rofttoal  S3  ».6 

W-XW 

I.     1,8?7.680    0-lU  6  SI  7.6 

1.  380,251     ll*-2U  35  S2  H.6 

tL.  ?0U.8     2U-2U.7    300  S3  20.6 

lo  RofUUl 

».     1,827.956    0-12  6  n  7.6 

».        580.373    ia-17        12  S?  13.6 

B..  211. «    17-22         30  S3  20.6 

22-23  5"* 

23-25      165 

lo  Rofuoal 

t.     1,828,56U    O-U  5 

I.  380,  a2     l>-6  60 

B.  21U.0    6-7  197 

lo    RofUMl 


I.     l,827,g'*7    0-8  5 

I.  380,598     8-10  65 

n.  210.0     IO.IJ.7   ?00 

He  SofoMl 

l'B-U6Wi 

I.      1,828,212  0-1  13 

1.        381,195  1-3  6« 

U.  aU.6  Rofusal 

I.      1,828, 36«     O-U  5 

I.  381, '•51    U-5  29 

II.  208.2     5-5.9        120 

Rofusal 

».      1,828,525     0-2  U 

1.          581,707     2-3  20 

B..           205.0     3-S  79 

lull. 5  156 

Rofuoal 

W-'t6U7 

I.      1,827,1*68     0-1*  U 

I.         380,692     U-7  13 

&.  20U.8     7-11  6 

11-13.0  220 

No  Eofusal 

W-U6Ug 
I.     1,827,738    0-2  U 

1.  5(10,823     2-3  20 

B.  210. U     VH  110 

U-U.6       350 
No  Refuul 

I.     1,827.250     0-2  3 

I.  381. 1U2     2-U  12 

■t.  196.7     U.5  31* 

5-5."* 
Rofuoal 

W.U650 
••     1,827,520     0-2  2 

*•  381.273     2-3  U8 

K..  208.9      3-3.5        120 

Rofuoal 


7.6 


sutj  auiD 

Clajraj   SILT  4    SJUTD 
SILT  1   CUT 
Clo'07   SAKS  *  SIET 


Stlt7  SMTD 
Slltj  CLAT 
Slltr  OAT 

SAFS  1  SILT 
SJUm  «  SUT 
SAIO)  A  ORATIL 


Stllj  iHTD 

Cl«707  SATO  4  SILT 

Slltr  lAKI! 


Probing  Vo. 

'•onrdltjit.o  Dopth  Blo«>  Doicrl»tloD 

•ad  Surfnco  la  p«r  6*^lo«  '^^ 

n»T«tlOD  Tool Toot lo.  Dopth ^*^^*' 

TB-U651 
H.      1,827.790     0-2  3 

1.  381. U03     2-3  15 

B.  POU.g      Vll  70 

U-6  212 

Ho  Rofttoal 

PH-U65? 

B.      1,827, I'll  0-12  7  S 

I.         381,367  12-1'. 0  350 

ZL.  186.3  Ro  RofaooJ 

Pg-''6S3 
».      1.827.'*H      0-8  5 

I.  3('l,'l98     S-IO  80 

RL.  198.8     ip-10.6   3U0 

No  E^f^o&l 

PH-U65'* 

"ir      17827,681     O-U  5 

I.  381,628     U-5  116 

IL.  201.3     5-5.6        3U0 

Ro  RofUial 


7.6  Sandy  SILT 


n-u6Ui 

R.      1,828,807 
1.        380.987 
11.              210.5 

0-3              7 
V5            Uo 
5-6          231 
■e  Rofuoal 

n-U6U2 

R.      1,829,050 
1.          3*1.163 
B.            209.9 

0-5 

5-7 

7-13 

13-21 

21-22 

22-23.2 

Rofuoal 

U 
12 

5 

50 

82 

110 

SI 
S2 

7.6 

13.6 

SILT  4  CUT 
Saady  SILT 

T1-U6U3 

Sandy  SILT  Sl   CLiT 


PH-U655 

R.      1,826,798 

0-2 

U 

SI 

7.6 

Sllty  SIBB 

1.         3S1.'*79 

2-U 

52 

S2 

15.6 

Sllty  SARD 

B.          178.5 

U-8 

8-12 

12..1U 

lU-16 

16-18 

Rofboal 

12 
?8 
U2 
150 
72 

PH-U656 

».     1.827,057 

0-8 

6 

SI 

7.6 

Sandy  SILt 

1.         581.588 

g-19 

U5 

82 

15.6 

SARD 

B.           187.3 

19-21 

170 

Ro  Rofaoal 

FH-U657 

».      1,827.302 

O-lU 

6 

31 

7.6 

Sandy  SILT 

1.         581,723 

lU-15 

22 

S2 

15.6 

Sllty  CLAT 

n.        192.5 

15-21 

50 

u 

20.6 

Sllty  SARD 

21-27 

25 

27.b 

SARD 

27-28 

U2 

28-28.8 

110 

Bofasal 

PH-U658 

R.     1,827,57'* 

0-26 

8 

SI 

13.6 

SlUy  CLAT 

R.         381.855 

26-29 

15 

S2 

27.6 

Silly  CUT 

EL.             iqU.9 

29-36 

36-36.6 

Eofuoal 

25 
100 

S5 

35.6 

SARD 

PH-U659 

R.      1,826.923 

O-U 

g 

1.          381,817 

U-13 

25 

Sl 

7.6 

Sllty  SARD 

B.           185.7 

13-16 
16-17 
17-19 

58 
70 
168 

S2 

13.6 

Sllty  SARD 

Ro  Eofuoal 

PH-U660 

R.     1,877,193 

0-9 

11 

Sl 

7.6 

Sllty  SARD 

1.           381 .9U8 

9-15 

Uo 

S2 

13.6 

CUyoy  SII;I  *  SARD 

B.           177.2 

15-17 

125 

55 

20.6 

SARD 

7.6 


Sandy  SII/T 


17-19  Us 
19-21.5  125 
Bsfttoal 

re-u66i 

R.      1,827.U63     0-21  6 

X.  382.078     21.2U  18 

IL.  182.1     2k-26  55 

26-27.1   320 

Baftaaal 

W-U662 

R.      1.827.0gU     0-lU  8 

I.  382,173     lU-19  28 

(    B.  18U.1      lq-21  50 

21-22.7   250 

Ro  Eofuoal 

W-U663 


R.      1.827,35U     0-8  3 

1.  382. '03     g-lU  30 

n.  181.1      lU-15        170 

Eafboal 

PB-U66U 


7.6 
15.6 
20.6 
26.6 


7.0 
13.6 
20.6 


7.6 
15.6 


Sllty  CUT 
Sllty  CUT 
Sandy,    Sllty  CUT 
Sllty  SARD 


Sandy  CUT  1   SILT 

SARD 

SARD 


Sllty  CUT 
SAVD 


R. 

1,826,975 

0-3 

5 

Sl 

7.0 

Sandy  SILI 

1. 

'82.398 

■uU 

22 

S2 

13.6 

SARD 

B. 

101.7 

U-U 
U.I6 
16-20 
20-22 

70 
100 

60 
205 

Ro  Rofuoal 

Tllo  Ro.   RC-A.2/g 
Plato  8 


ST.  uvmici  sithi 
noBiia  nstHTS  -  coioraiLL  c^iii  ulocatki 


Probla«  Vo. 

Froblng  lo. 

C«ordlD«t«t 

0«ptb 

Blow. 

DoserlptloB 

Coordlnatai 

Dapth         Blvva 

DaaertptloB 

Md    9urfnc« 

10 

por 

SlWloi 

of 

and  Surfaco 

lo            par 

Saaplai 

of 

EltTttt loo 

Utl 

Foot 

lo. 

D«ptb 

Swploi 

IltTatloD 

re-UT2g 

faat           Foot 

lo. 

Dapth 

Sa^laa 

«-U6(.5 

I.     l,K6,g67 

0-2 

2 

1.     I,«50,g75 

0-U               U 

51 

7.6 

Clayay  SILt 

1.        3«?.623 

2-5 

l40 

1.          5gl,UU2 

M         10 

S2 

15.6 

Saody  SILT 

<L.           193. U 

5-7 

ISO 

IL.             210.5 

9-16          55 

lo  R«f>ii*l 

l6-lg      160 

lo  Bafsaal 

n-U666 

».     1.k6,61«) 

0-7 

6 

SI 

15.6 

Sllty  SAVr 

PB.I1729 

1.         W.075 

7-9 

lU 

S2 

20.6 

SWH)  A  SILT 

1.      I,830,gl6 

0-2             2 

n.        19?. s 

9-22 
22-25 

25-?5.'' 
lUfuul 

35 
70 

Wto 

1.          5gl,5''2 
n.             212.9 

PB-U75O 

2-6         60 

6-6.5     150 
Bafnaal 

ra-l»6b7 

1.     l,g29,lU5 

0-2             2 

K.     l.g?6.U)i 

0-g 

6 

SI 

IU.6 

a*r«7  sAir  t  silt 

I.        5g2.0U9 

2-3           2g 
5-''        llg 

X.         383.523 

8-13 

12 

■..             201. g 

11.           190.3 

15-17 

17-21 
21-21.5 

22 

UO 
60 

S2 

20.6 

SILT  «  sum 

PB-U751 

lo  Bafasal 

BttatMl 

1.      I,g29,010 
I.          582, OU7 

0-9              U 
9-15.2     5'' 

SI 

7.6 

Oray  CUT 

M-UJl, 

II.             199. "» 

B«fsaal 

».      I. S3?. 000 

0-2.0 

SI 

5.0 

Sandy  SILT  A  OAT 

I.         375.  »W 

2.»-5.0 

FB-U752 

n. 

Rods  pu«b«d  bj 

hftnd  to 

10.5 

1.      1,828,900 

0-20           5 

SI 

7.6 

SUty  SAID 

lafuwl 

t.          582,Oll5 
IL.             202.9 

20-26. U  17 
Bafaaal 

S2 

S5 

15.6 
20.U 

Oray  BUT 
Sllty  SAID 

PS-UTlU 

I.      1.632,000 

0-2.0 

SI 

5.0 

SILT  *   CUT 

PB-1*733 

I.         375.960 

2.0-9.0 

1.      1.828,65't 
I.        382. nUl 

0-31       u 

SI 

15.6 

Sllty  CUT 

KL. 

Rods  pui 

had  by 

tumd   to 

1«.0 

51-55.9  22 

82 

27.6 

Oray  CUT 

Bafaul 

IL            205.5 

Bifaaal 

"-"il/,        , 

PB-lt73'' 

I.     l.g31,Uoi 

0-19 

5 

SI 

7.6 

Soft   tT^j  CMT 

H.      I,g2g,350 
I.          582. OW 

0-2             2 

SI 

13.6 

Sllty  OUT 

I.        5»1.010 

19-21 

20 

S2 

15.6 

Soft   gray  CUIT 

2-5            12 

IL.            202.1 

21-22 

3 

S3 

20.U 

stjn> 

IL.             205.0 

5-39,        5 
39-lii.      15 

S2 

27.6 

Oray  CUT 

22-2U.5 

30 

8J 

UO.U 

Silty  SAID 

Rafnul 

U)U-U6.8  65 
Bafaaal 

r^.MJU 

I.     l.-gjl.595 

0-20 

U 

SI 

13.6 

Soft   sr«y  CLAY 

PB-U755 

I.          350. gUl 

20-22 

ll» 

S2 

20.6 

SAOT 

I.     I,g2g.051 

0-U6          7 

SI 

15.6 

Oray  CUT 

n.        206. u 

22-25.7 

90 

1.         582,055 

■U6-U7       2U 

S2 

27.6 

Oray  CUT 

B•^lHa 

n.        199.5 

Bafaaal 

S5 

1*0.6 

Oray  CUT 

ra-U7i9 

1.    l.g3l.sU7 

0-9 

u 

SI 

10. U 

SAJID 

1.        380.397 

9-15 

30 

n.          207.9 

15-16 
16-I8 

72 

175 

Ho  B«ftlt*l 

P8-U720 

' 

I.    l.g32,o65 

0-2 

5 

1.        381.150 

2-0.5 

65 

n.         210.6 

l•^l•>ll 

PH-11721 

«.      1,831.990 

0-5 

5 

SI 

7.6 

Oroy  CLAT 

1.        381.525 

5-ls 

18 

S2 

15.6 

SA.TD 

IL.            205.5 

1&-17 
Refawl 

95 

PB-U722 

».     l,!31,7Ul 

0-2 

5 

a 

7.6 

Si«7  CULT 

I.         381.170 

2-20 

10 

S2 

13.6 

Gray   CL*T 

tt            205.9 

20-23.5 
Refnul 

18 

S3 

20.6 

Clayey  SAKT) 

w.1.723 

I.     I,g51,6ii0 

0-li'.5 

2 

SI 

7.6 

Oray  CLXT 

1.        581. 3'«) 

R<fnMl 

S2 

13.6 

Oray  CLAT 

H..          203.5 

FB-U72I. 

».      1.831.^0 

0-7 

1 

I.          381,  "^8 

Rofaul 

II.          205.3 

PB.U72'} 

».     1.831. '•58 

0-30 

5 

SI 

13.6 

Oray  CLAT 

I.         580. 505 

50-5U.5 

37 

S2 

27.6 

Gray  CLAT 

B..              209.7 

RoftlMl 

W-^726 

«■     1.831,552 

0-9 

5 

SI 

7.6 

Oray  CLAT 

I.       380.350 

9-12 

lU 

B-           209. S 

12-13 
IS-l"* 

55 
112 

Mo  Bafusal 

P8-1.727 

I.     1,830.982 

0-2 

5 

SI 

7.6 

Brovn,    elayoy  SlLf 

I.          581.272 

2-lU 

10 

S2 

15.6 

Oray  CLAT 

n..        209.9 

lU-K 
22-23 
2>-25 

11 
150 

S3 

20.6 

Oray  SAID 

la  S«fa«Bl 

111  a  lo.   BC-A-2/9 
Plata  9 
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ST.   IJlWKli>'CE  B I  VSR  PROJECT 
COOTTRUCTION  PHOORAM 


a   ?U0 

g  ?oo  - 

•  ISO  — 

U  i6o 


1ST  STAGS 


■2KD  STAGS 


3&I)  STxas 


n.  170 


n.  gpg 


^_^^ 


PBI0HIT1 


COKTBACT 


ISTIMATID 
(JOANTITT 


OTIT 


1ST  TXAS 
ITTMAMJ  JASCVDp 


SRI)  TBAB 

rMAMJJASOicU: 


3RC  TIAB 
MAMJJASOHIV 


UTH  TKAS 
7MAMJJAS0K 


5TH  «AB 
ajrMAMJJASOID 


P-1 


CANALS.  CHAMELS.  CUTS  &   DIKES 
Vicinity  of  Galop  from  mile  67  to  7^ 


Excavation;  Dredging 


7.229.000 


Common 


1^.25'5.000 


c-y- 


Rock. 


2.n63.nnn 


c.y. 


c-v- 


P-1 


Sparrovhavk  Point  Cut  &  Channel 


Excavation;  Dredging 


1.  ^'^1.000 


Common 


7.61U.OOO 


c-y- 


c-y- 


P-2 


Toussalnte  Island  Cut  &  Channel 


Excavation;  Dredging 


25U.OOO 


c-y- 


p-2 


Morrlaburg  Canal  Dike  Removal 


Point  3  Pointe  North  Cut 


Excavation;  Dredging 


Common 


6^^.000 


c-y 


1.000.000 


c.y 


Excavation 


Canada  I Bland  Cut 


l.l'4'5.eOO 


_c^ 


Excavation 


320.000 


_c^ 


10 


TT 


p-2 


Point  3  Pointe  Touth  Cut  to  Canada  Itland 


Excavation;  Dredging 


Hock.  Wet 


^.^78.000 


c.y 


Common 


107.000 


Rock.  Dry 


U. 086, OOP 


inn.nnn 


c.y 


c-y 


c-y 


P-2 


Dikes  between  Waddington  &  Croil  Island 


Earth  Fill 


Riprap 


5"^5.000 


c-y 


101.000 


Sand  &  Gravel 


c.y 


^1-000 


-ex 


20 


P-1 


Long  Sault  Canal  &   Dikes 


Excavation;  Common 


Earth  Fill 


16.150.000 


Stripping;    Dike 


3.27U.OOO 


c-y 


Riprap 


207,000 


_c^ 


C.y 


iq^,Qoo 


-£*i 


32 


IT 


p-2 


Dikes  &  Drainage  Ditch  -  Canada 


Excavation;  Common 


Earth  Fill 


•^1 0,000 


c.y 


Riprap 


5.  "^00.000 


c,y 


I'sq.ooQ 


c-v 


IT 

If 


Channel  Improvement  near  Powerhouse 


Removal  of  Crab  Island  Shoal 


Excavation;  Dredging 


Tailrace  Cut  Outside  Cofferdam 


1,8-^g.OOO 


c.y. 


Excavation;  Dred/:ing 


finn.nnn 


.cjt. 


P-1 


Cornwall  Island  North  Channel  Cut 


P-1 


Excavation:  Dredging 


Cornwall  Island  South  Channel  Cut 


?  0*^6  nnn 


_£LJL. 


Dredging  Mouth  of  Grass  River 
Excavation;    Dredg;inf; 


'^.X'^1.000 


c.y. 


._ 
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COHTBICTS 

List  of  Contracts 
Cons tract ion  Program 
Location  of  Contraeti 


ST.   LATRENCE   RIVER  PROJECT 
International   Rapids  Section 

LIST  OF  CONTRACTS 


\ 


Cont. 
No. 


Work 


Mile 


Remarks 


1.     All  work   in  river  from  mile 
67  to  74 


2.  Sparrow  hawk  Pt. 

Cut  &  Channel 

3.  Ibussaints  Island 

Cut  &  Channel 

4.  Iroquois  Dam  and  Dike 

Iroquois  Dam 
Iroquois  Dam  West  Dike 
Iroquois  Dam  East  Dike 
Upstream  half  of  Point 
Rockway  Canal 

5.  Work  at  Lock  25 

Raising  coping  Lock  25 
North  Dike 
South  Dike 

6.  Iroquois  Rehabilitation 

7'     Point  Rockway  Lock  end  other 
work 

Point  Rockway  Lock 

Dikes 

Downstream  half  of  canal 

8.  Point  3  Points  No.   Cut 

^fo^Tisburg  Canal   Dike 

Removal 
Canada  island   Cut 

9.  Waddington  fiehabilitation 

10.  All  U.S.  work  in  river  from 
point  three  points  to  Canada 
Island. 
Point  3  Points  South  Cut 
Leishmans  Point  Cut 
Ogden  Island  West  Cut 
Little  River  Cut 
Waddington  Cut 
Ogden  Island  Middle  Cut 
Ogden  Island  East  Cut 


74.6-75.3 
75.3-76.2 

76.5-79 


Includes  all  work 
in  vicinity  of 
Galop  Island. 


Includes  all  work 
within  Iroquois 
Dam  Cofferdams 


78 

77-78 
79-81 


Includes  all   work 
in   canal   downs  tream 
from  angle  point 


80-85 

83-83.3 
79.5-84.5 


75 


Cont. 

No. 


Work 


Mile 


Remark  3 


11 .  Canadian  National   Railroad 

Relocation 

12.  Morrisburg  Rehabilitation 


13.  Highway  Relocation 

Haddington  to  Massena 
excluding  bridges 

14.  Bridges  on  highway  relocation 

Waddington  to  Massena 

15 •     Norwood  &  St.  Lawrence  R.   R, 
Relocation 

l6.     Dikes  between  Waddington  and 
Croil   Island 

Coles   Creek  Dike 
Bradford  Point  Dike 
Louisville  Landing  Dikes 
Nos.   1 ,   3 1   kt    and  5 

17»     Massena   Canal   Intake 
Intake  works 
Intake   Cut 
Canal   Dike 
Part  of  Richards  Landing  Dike 

18.      Raise  Lock  21   and  construct 
dikes 

19*      Iroquois- Cornwall   highway 
relocation 

20.     Long  Sault   Canal  and  Dikes 
Main  Long  Sault  Canal 
Dikes  Nos.   1,  5  and   6 
Part  of  Dike  No.   3 
Part  of   Richards  Landing  Dike 
Drainage  Ditches 


21.     Long  Sault   Canal  Guard  Gate 
and  Dike  No.   2 
Guard  Gate 
Dike  No,    2 


76.6-107.0 
84.6-86.7 

83-99 

84.  85.4,  88 
84-85.5 
89-96 


98.5-99.5 


101 


76.2-108 


97.0-102.8 
103.4-106.1 


101.4 


All   work   in  connect- 
ion  with  rehab il i- 
tion  of  Iitorrisburg, 
Ontario. 


Includes  all   work 
in  connection  with 
the  Massena   Intake 
structure. 


Includes  all   work 
in  connection  with 
the  Long  Sault 
Canal   except  the 
locks  and  dikes 
which  are   connected 
with  locks. 


Cont. 

No. 


Work 


Mile 


Remarks 


22.  Fbbinson  Bay  Lock  and  attached  IO2.8-IO3.4 
Dikes 

Main  Robinson  Bay  Lock 

Struc  ture 
Dike  No.   4   • 
Part  of  Dike  No.   3 
Part  of  permanent  high^fay 

and  railroad 

23.  Grass  River  Lock  attached  I06. 1-107.4 
dikes  and  approach  channel 

Main  Grass  River  Lock 

structure 
Higtiway   improvement: 

Massena   Center  to  lock 
Dike  No.   7 
Dike  No.   8 

Downstream  Approach  Channel 
Part  of  NYC  PR  Relocation 
Part  of   Fbosevelt  Bridge 

Highway  Relocation 

24.  Long  Sault  Dam  attached  101-103,5 
dikes  and  channel  woiic 

Main  Long  Sault  Dam 
South   shore  dike 
North  shore  dike 
Diversion  cut   "F"   across 

Long  Sault  Island 
Long  Sault  Island  east  cut   "C" 
Long  Sault  Island  south  cut   "G* 
Part  of  Permanent  highway  and 

railroad 


Includes  all   work 
in  connection  with 
the  construction  of 
Grass  River  Lock 
and  attached  dikes 
inc\uding  approach 
channel    to  deep 
water  in   the  south 
channel 


Includes  all  work 
in  connection  with 
Long  Sault  Dam  and 
shore  dikes   includ- 
ing all   channel 
work  required  dur- 
ing construction 


25.     Powerhouses  IO3-IO7 

Canadian  &  U.   S.    substructure 

and   superstructure 
East  &  west  wing  walls 
Barnhart  Island  Forebay  Dike 
Part  of  dike  between  Powerhouse 

and  Lock 
Grading  U.   S.   Switchyard 
Permanent  highway  &  Railroad  on 

Barnhart  Island 
Tailrace  excavation  within 

Cofferdam 
North  abutment  fill  * 


77 


Cont.  fork  Mile  Remarks 

No. 

26a     Canadian  hydraulic    turbine  105-10? 

equipment  and   accessories 

26b      Canadian  generator  equipment 
and  accessories 

26c     Canadian  high   tension   trans-  Not  Part  of  Project 

formers  and  accessories 

26d     Canadian  Switchboard  and 
switch  gear 

27A     U.   S.   hydraulic    turbine  105-10? 

equipment  and  accessories 

2?B     U.   S.    generator  equipment 
and  accessories 

2?C     U.   S.   hi^   tension   trans-  Not  Part  of  Project 

formers  and  accessories 

2?D     U.   S.   Switchboard  and 
switch  gear 

28.  Canadian  Switchyard  IO6.5  Not  Pert  of  Project 

structures  &  equipment 
excluding  grading 

29.  U.   S.   Switchyard  structures  IO5.3  Not  part  of  Project 

&  equipment  excluding 
grading 

30.  Cornwall    Canal    Relocation:  IO5.8-IO6.8 

Canal   excavation 
Canal    lock  &  guard  gates 
Part  of  Dike   to   powerhouse 
Part  of  Ne.v   Cornwall   Canal   Dike 
Canadian  switchyard  grading 

31.  Accese   to   Canadian  powerhouse:  10?-108 

Access  highway  4  access   RR 

northeast  of  Lock  I9  and   to  P.H.Sta,3-fOO 
Combined   highway  and  RR 

bridges   to  Lock  I9 

32.  Dikes  and  Drainage  Ditch- Caaadian       101-10? 
side. 

Bergen  Lake  Dike  No.    1 
Moulinette  Dikes  Nos.    1   &  2 
Mille   Roches  Dikes  Nos.   1   &  2 
Part  of  New   Cornwall    Canal   Dike 
New   Cornwall   Drainage  Ditch 


Cont. 

No. 


Work 


Mile 


Remarks 


NYC  RR  Relocation  &  Fbosevelt 
Bridge  highway  relocation  ex- 
cluding bridges 

34.     Bridges  on  NYC  RR  &  Roosevelt 
Bridge  highway  relocation: 
Grass   River  bridge 
Polly  Gut  Bridge 
Removal   of  Roosevelt 
Bridge  across  South  Channel 


33'      Channel  Improvement  near 
powerhouse: 

Removal   of  Crab  Island  shoal 

at  Massena  Point 
Tailrace  Cut  outside  cofferdam 

36.  Cornwall   Island  Channel 
itaprovement: 

North  Channel   Cut 

37.  Cornwall   Island  Channel 
improvement: 

South  channel   cut 
Dredging  mouth  of  Grass 
River 

38.  Ice  Cribs 

Galop  Island  ice  cribs 
Groups  A,  B  and  C 

39*      Relocation  of  transmission 
line  from  Cornwall   Canal 
Dike  to  Robinson  Bay  Lock 
including  substation  and 
nearby  lines   in  Canada 

40.  Clearing  plo.vage  Basins 

41.  Oonetruction  of  Seaway,  N.  Y# 


106-108,5 


106-107.5 


Both  bridges  are 
combined  RR  and 
highway  structures. 
The  Grass  River  Lock 
Bridge  is  included 
in  the  Grass  River 
Lock  contract 


105.5-107 


108-110 


106.6-113.5 


69.7-70.7 


10>107 


102-104 
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ST.   I^WRBKCB  EITCR  PROJECT 
COHSTKUCriON  PBOOiUM 


COST. 
KO. 


PRIOR IT! 


17 


2U 


6 

9 
12 


COKTHACT 


P-1 


P-1 


P-1 


P-2 
P-2 
.P-2 


CofferdaniB 

■ 

Iz carat ion 


Earth  Till 


Cofferdams; 
Excavation; 


■pkHS   AND  APPTOTEHANT  STRUCTURES 

Iroquois  Daa,  Dikes,  &  part  of  Boclcway 
Canal 

Construction 

Removal 

Dredging 

ConuDon 

Hock,  Dry 

All  Classes 
Riprap;  All  Classes 
Concrete;  All  Classes 
Installing  Steel;  Concrete  Reinf. 

*  *   ;  Structural 
Installing  Spillway  Gates 

Hassena  Canal  Intake  Works 
Construction 
Common 

*  ;  Borrow 

"    ;  Hock,  Dry 
Earth  Till;  All  Classes 
Riprap;  All  Classes 
Concrete;  All  Classes 
Installing  Steel;  Concrete  Reinf. 

*  ■   ;  Structural 
Installing  Control  Qates 

Long  Saul t  Dam,  Dikes  &   Channel  Work 
Construction 
Removal 
Diversion  Cut 
Common 
Borrow 
Hock,  Dry 
All  Classes 
Riprap;  All  Classes 
Concrete;  All  Classes 
Installing  Steel;  Concrete  Reinf. 
"       "   ;  Structural 
Installing.  Spillway  Gates 

VILLAGE  REHABILITATION 

Iroquois  Rehabilitation 
Waddingt onRehab i 1 i tat ion 
.Morrisburg  Rehabilitation 


Cofferdams 

« 

Excavation 

■ 

M 
II 

Earth  Till 
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g  200 
•  180 
m  160 


1ST  STAGE 


2ND  STAGE - 


-V— 3RD  STAGK 


a.  170 


"Kl.   20? 


-^ 


UTIMATKD 
QtlANTITT 


SOIB 

Job 

Sure 

Job 

1,012,000 

c.y. 

2,158,000 

c.y. 

960,000 

c.y. 

205.000 

c.y. 

65.000 

c.y. 

2UU.OOO 

c.y. 

6,000,000 

lb. 

6.800,000 

lb. 

22,600,000 

lb. 

Sum 

Job 

gU7,000 

c.y. 

666,000 

c.y. 

12,000 

c.y. 

l,U67,000 

c.y. 

98,000 

c.y. 

92,000 

c.y. 

3.000,000 

lb. 

U66,ooo 

lb. 

U56,ooo 

lb. 

StUD 

Job 

Sun 

Job 

3,310,000 

c.y. 

620,000 

c.y. 

180,000 

c.y. 

85.000 

c.y. 

U55,000 

c.y. 

35.000 

c.y. 

585,000 

c.y. 

5,000.000 

lb. 

7,500,000 

lb. 

lU, 605,000 

a>. 

Sun 

Job 

Sun 

Job 

Sum 

Job 

uniT 
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JfMAMJ  JASCV 

TT 


DJ 


I 


2KD  TikR 
rMANJJASOHDU 


3RD  TEAH 
:^1AMJJA9 


Uth  tear 
0hdi77mamjja80n 


UJi 


5TR  TSAR 
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ST.   LAWRI;^•CE  RIVra  PROJECT 
CONSfiUCTION  PROORAM 


g  2I4O 
^  ??0 
■5  200 
•  180 

^  160 


1ST   STA(a 


•2KD  STXaB- 


3RD  STXttiC  H 


R.  17Q 


n.  go? 


^ 


coirr. 

NO. 


PRIOR  ITT 


COHTBACT 


SSTIKATir 
QUABTITT 


UHIT 


19t  rtui 
ttmamj  JASOP 


DJ 


2in)  TSAB 
7MAMJJAS0MI)|J 


3RD  TIAH 
BfAMJJASOKI^J 


Uth  tsar 
tmamj jason 


5TB   rSAR 

ilirNAMjjASora 


11 
13 

Ik 

15 

.19 

31 

33 

3'* 


25 


26a 
•2feC 

26D 

27A 


P-2 
P-2 

P-2 

P-2 
P-2 
P-0 

P-0 

P-0 


P-1 


P-1 

P-1 
P-2 

P-2 
P-1 


T=^ 


RAILROAD  A  HIGHWAY  RZLOCATIOW 

Canadian  National  HR  Relocation 
Waddington  to  Maseena  Highway  Relocation 
excluding  Bridges 

Bridges  on  Waddington  to  Kaseena  High- 
way Relocation 

Horwood  &  St.  Lawrence  RR  Relocation 
Iroquois-Cornwall  Highway  Relocation 
Access  Highway  it   HH  including  Bridges 
to  Canadian  Powerhouse 

H.T. Central  RH  Reloc.  &  Rooserelt  Bridge 
Highway  Reloc.  excluding  Bridges 
Bridges  on  N.T. Central  RR  &  Roosevelt 
Bridge  Highway  Relocation: 

Orass  River  Bridge 

Pollys  C3ut  Bridge 

Removal  of  Roosevelt  Bridge  across 
South  Channel 

POVfERHOnSES  A  APPURTENANT  STRUCTURES 

Canadian  &  U.  S.  Substructure  and  Super- 
structure 4  Forebay  Dikes: 

Cofferdams;  Construction 
Removal 
Common 
Borrow 
"    ;  Rock 

Embankment;  North  Forebay  Dike 

Earth  Till;  All  Classes 

Riprap;  All  Clashes 

Concrete;  All  Classes 

Installing  Steel;  Concrete  Reinf. 
"       "   ;  Structural 

Installing  Gates,  Stoplogs  &  Racks 

Installing  Gantry  &  Overhead  Cranes 

Installing  Rail 

Misc.  Iron  &  Steel 

Permanent  Hwy.  &  RR  -  Bamhart  Island 
Canadian  Hydraulic  Turbine  Equipment 
4  Accessories 

Canadian  Generator  Equipment  *  Accessories 
Canadian  High  Tension  Transformers 
4  Accessories 

Canadian  Switchboard  &  Switch  Gear 
U.  S.  Hydraulic  Turbine  Equipment 
4  Accessories 


26 
11 

3 

2 

32 

2 

4 


Sum 
Sum 

Sum 


Excavation; 


•Not  to  be  included  In  this  project 


Sao 

Sum 

3,821.000 
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POVSRHOUSES&  APPIIRTEKAWT  STRUCTUEES(  cont.) 


U.  S.  Generator  Equipment  &  Acceeeoriee 
U.  S.  High  Tension  Transformers  &   " 
U.  S.  Switchboard  &  Switch  Gear 
Canadian  Switchyard  Structures  &   Equip- 
ment excluding  Grading 
U.  S.  Switchyard  Structures  &  Eouipment 
excluding  Grading 

LOCKS  AUD  GUARD  GATES 

Work:  at  Lock  25 
Earth  Fill 
Concrete 
Point  Rockway  Lock  &  Part  of  Canal 
Excavation;  Dredging 
"    ;  Common 
"    ;  Borrow 
"    ;  Rock,  Dry 
Earth  Fill;  All  Classes 
Riprap;  All  Classes 
Concrete;  All  Classes 
Installing  Steel;  Concrete  Reinf. 

"       "   ;  Structural 
Installing  Misc.  Castings  &  Eorgings 
Installing  Machlr.pry 
Installing  Swing  Bridge  &  Machinery 
Work  at  Lock  21 
Earth  Fill 
Concrete 
Long  Sault  Canal  Guard  Gate  and  Dike 
Excavation;  Common 
"    ;  Borrow 
Earth  Fill;  All  Classes  . 
Riprap;  All  Classes 
Concrete;  All  Classes 
Installing  Steel;  Concrete  Reinf. 

"       "   ;  Structural 
Installing  Misc.  Castings  &  Forgings 
Installing  Machinery 
Robinson  Bay  Lock  &   Attached  Dikes 
Excavation;  Common 

"    ;  Rock,  Dry 
Earth  Fill;  All  Classes 
Riprap;  AH  Classes 
Concrete;  All  Clnsses 
Installing  Steel;  Concrete  Reinf. 
"       "   ;  Structural 
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CONTEACT 


Earth  Fill; 
Riprap;   All 


LOCKS  AND  -GUARD  GATKS 

Robinson  Bay  Lock  &  Attached  Dikes(cont. 
Installine;  Misc.    Castings  &  Forgings 
Installing  Machinery 
Swing  Bridge  &  techinery 
Laying  Railroad  Track 
Road  Surfacing 
Graee  River  Lock,  Dikes  &  Approach  Cfaamwl 
IxcaTation;   Dredging 
"  ;    Cor>mon 

"  ;    Borrow 

"  ;    Rock 

All   Classes 
Classes 
Concrete;   All   Classes 
Installing  Steel;    Concrete  Reinf. 

"  "      ;    Structural 

Installing  Misc.    Castings  &  Forgings 
Installing  Machinery 
Swing  Bridge  &  Machinery 
Laying  Railroad  Track 
Road  Surfacing 
Cornwall  Canal  Relocation  including  Lock 
&  Guard  Gate,    Canadian  Switchyard  Grad- 
ing &  Part   of  Forehay  Dikes 
EzcaTation;    Common 

"  ;   Rock 

Earth  Fill;   All   Classes 
Riprap;   All    Classes 
Concrete;   All    Classes 
Installing  Steel;    Concrete  Reinf. 

"  "      ;    Structural 

Installing  Misc.    Castings  &  Fcrgings 
Installing  Machinery 

MISCELIAITEOUS   CO?TRACTS 

Ice  Cribs  -  Galop  Island 

Groups  A,   B  &  C 
Relocation   of  St. Lawrence  River  Power   Ca 
Transmission  Lines 

Robinson  Bay  Area 

Powerhouse  Forebay 

Line  &   Substation   in  Canada 
Clearing  Flowage  Basins 

Clearing  &  Grubbing 
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Seawa/  Village 
Administration  Building 
Central  Heating  System 
Other  Utilities 
Priority  Area  Work 
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SUMMARY  OF  DRSDQING  PEOSBAM 
INCLUDED  IN  THE  CONSTRUCTION  PB05BAM 

Vicinity  of  Galop  from  mile  6U  to  67 
Sparrowha*rit  Point  Out  &  Channel 
Toussaints  Island  Cut  &  Channel 
Iroquois  Dan  (part   of  Rockway  Canal) 
Point  Boek«ciy  Lock  A  part  of  Canal 
Point   3  Points  North  Cut 
Morrisburg  Canal   Dike  Removal 
Canada  Island  Cut 

Point  3  Points  South  Cut  to  Canada  Island 
Grass  River  Lock  and  Channel 
Removal  of  Crab   Island  Shoal 
Tail  race  Cut  Outside  Cofferdam 
Cornwall   Island  North  Channel   Out 
Cornwall  Island  South  Channel  Cut 

Total  Dredging  per  Tear 

Total  Dredging 
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PART  ONE 


IROQUOIS  DAM 


GENERAL  SPECIFICATIONS 


Appendix  111-^(2) 


Iroquois  Dam  Invitation  No._ 

No.         Bidder ____^____^^_^ 


(Do  not  write   above  this    line) 

STANDARD  GOVERfmSMT   FORM  OP  INVITATION  FOR  BIDS 

(CONSTRUCTION   CONTRACT) 

WAR  DSPARTMSOT 
UNITED  STATES    SNGINEER  OFFICE 
MASSENA,    Nffilf  YORK 
.    1942 

1.  SSALED  BIDS,    in  duplicate,    subject   to   the   conditions   contained   herein, 

will   be   received   until   2:00   P.M.    S.S.T.,    and   then   publicly  opened    in  the 

United  States   Sigineer  Office,    Massena,    New  York,    for   furnishing   all    labor, 
plant,    emd   materials,    and   performing   all  work  for   the  construction  of   Iroquois 
Dam,    on  the  St.    LAwrence   River,    about  5  miles   west   of  'the   village   of  "Haddington, 
New  York,    all   as   indicated   on  the  drawings   or  required  by  the  specifications. 

2.  SPECIFICATIONS  AfJD  PLANS. 

(a)  The  work  shall  be  done  in  strict  accordanca  with  the  specific  - 
tlons  and  drawings  which  are  designated  as  follows: 

(1)  Iroquois  Dam,  specifications. 

(2)  The  drawings  which  will  become  a  part  of  this  contract  are 
designated  in  paragraph  I-04  of  the  specifications. 

(b)  "llhere  copies  of  drawings  are  requested,  a  deposit  of  twenty-five 
dollars  ($25*00)  will  be  required  to  insure  their  return.  The  deposit  should  be 
in  the  form  of  a  United  States  money  order  or  a  certified  check  made  payable  to 
"The  Treasurer  of  the  United  States."  The  deposit  will  be  refunded  upon  the 
return  of  the  plans  in  good  condition  within  30  days  after  date  of  opening  bids. 

3.  INV33TIGATI0N  OF  CONDITIONS.  -  Bidders  are  expected  to  visit  the  local- 
ity and  site  of  the  work,  and  to  make  their  own  estimates  of  the  facilities  need- 
ed, eoid'the  difficulties  attending  the  execution  of  the  proposed  contract,  in- 
cluding local  conditions,  availability  of  labor,  uncertainty  of  weather,  and 
other  contingencies.   In  no  case  will  the  Government  assume  nay  responsibility 
whatever  for  any  interpretation,  deduction,  or  conclusion  drawn  from  the  examina- 
tion of  the  site.   At.  the  bidder's  request,  a  representative  of  the  Government 
will  point  out  the  site  of  the  proposed  operation.   Failure  to  acquaint  himself 
with  all  available  information  concerning  these  conditions  will  not  relieve  the 
successful  bidder  of  assuming  all  responsibilities  for  estimating  the  difficulties 
and  costs  of  successfully  p rf orming  and  completing  the  work.   (See  paragraphs 
1-18  and  1-19  of  the  specifications.) 

4»  "ffAGS  AND  LABOR  PROVISIONS.  -  Wage,  labor,  and  anti-discrimination  reg- 
ulations are  specified  in  paragraph  I-38  of  the  specifications  and  Articles  11 
(Revised),  17,  and'19  (Revised)  of  the  contract.   Attention  of  bidders  is  invited 
to  YTar  Department  labor  policy  for  defense  construc-;ion  projects  set  out  in 
memorandum  of  agreement  approved  July  22,  1941»  Successful  bidders  will  be  ex- 
pected to  adhere  to  provisions  of  the  agreement,  copies  of  which  are  on  file  at 
the  office  of  District  Bigineer,  U.  S.  Sigineer  Office,  Massena,  N.Y. 

5»  DOMSSTIC  PREFER SNCS*  -  Articles  on  the  preference  for  domestic  articles 
will  be  made  a  part  of  the  contract.   (See  paragraph  1-35  of  the  specifications.) 
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6.  ARTICLES  CN  PATEWS  will  be  made  a  part   of   the   contract.      (3ee  para- 
graph I-30  of  the  specifications.) 

7.  CON!MENCEM:nT  AT.T)  CCM'LETION.    -  The    A'ork  shall   be   conroenjed   within     10 
calendar  days  after  date  of  receipt   of  notice  to  proceed  and  shell  be  completed 
in  accordance  with   the  provisions  of  paragraph  1-oC   of  the  specifications, 

8.  E>:T£Jsior;  of  tii/ie  fzu  cof.tPLmoN  cf  construction  for  dex-ays  due  to  na- 
tional D£FE>KE  PRIORITIES  will   be  made.      (See  paragraph  l-06(c)   cf   the  speci- 
fications). 

9.  LIQUIDATED  DAMAGES  for  delay  .•■ill  be  prescribed,   (See  paragraph  I-06 
of  the  specifications), 

10.  PARTIAL  PAYMEWS  *111  be  made.   (See  paragraph  1-06  of  the  specifica- 
tions end  Article  16  of  the  contract), 

11.  ADJUSTMENT  OF  CONTRACT   PRICE  by  reason  of  change  in  Federal,  State, 
end  local  taxes  will  te  maie.   (See  paragraph  1-42  of  the  specifications), 

12.  ADJUSTMENT  OF  PRICES  FOR  LABOR  AND  MAtTERlALS.   Adjustirient  of  prices 

in  accordance  with  basic  increase  or  decrease  of  costs  of  labor  and  material  ril 
be  made  as  provided  in  para.  I-46  of  the  specifications), 

13.  .ESTIMATES  OF  COST.  -  Bidders  are  infoimed  that  the  Governir.ent  will 
prepare  estimates  of  the  cost  of  construction  of  the  work  i-equired  by  the  spe- 
cifications for  comparison  of  bids, 

1/4.  REPORTS  TO  THE  DEPART^1KNT  OF  LABOR.  -  In  oi-der  to  assist  the  Depart- 
ment of  Labor  in  obtaining  employment  statistics,  bidders,  unless  otherwise  in- 
dicated in  their  bids,  will  be  considered  as  having  voluntarily  consented,  with- 
out cost  to  the  Governrent,  to  the  inclusion  of  paragraph  1-39  of  '^tie  speci- 
fications as  a  part  of  the  contract, 

13.   BID  AND  CONTRACT, 

(a)  Bids  must  te  submitted  upon  the  standard  Governr.ent  form  of  bid, 
and  the  successful  bidder  will  be  required  to  execute  the  standard  Government 
form  of  contract  for  construction  (U.  S.  Standard  Form  No.  23).   Bidders  are 
advised  that  Article  11  (a)  of  U.  3.  Standard  Form  No.  23  has  been  revised  to 
permit  laborers  and  mechanics  to  work  more  than  8  hours  per  day,  provided  over- 
time ccmpensation  at  a  rate  of  not  less  than  1-1/2  times  the  basic  rate  of  pay 
is  paid  for  all  working  time  of  each  laborer  or  mechanic  in  excess  of  8  hours 
in  any  one  day.   Also  Article  I9,  Nonrebate  of  U.  S.  Standard  Fomi  No.  23,  is 
revised  to  read  as  follows,  and  the  contract  to  be  entered  into  as  a  result  of 
this  invitation  will  be  altered  accordingly: 

"ARTICLE  19.  Nonrebate.   (a)  The  contractor  shall  furnish  to  the 
Government  representative  in  charge  at  the  site  of  the  work  covered  ty  this  con- 
tract, or  if  no  Government  representative  is  in  charge  at  the  site,  shall  mail 
to  the  Federal  agency  contracting  for  the  work,  within  7  days  aftei  the  regular 
payment  date  of  each  and  every  weekly  pay  roll,  an  affidavit  in  the  foim  prescril 
by  regulations  issued  by  the  Secretary  of  Labor  and  published  in  the  Federal 
Register  of  March  1,  I94I,  6  F.  R.  1211,  or  any  modification  thereof  pursuant 
to  the  act  of  June  I3,  I934,  48  Stat,  948  (U.  S,  Code  title  40,  sections  276b 
and  276c),  sworn  to  by  the  contractor  or  the  subcontractor  concerned  or  by  the 
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authorized  officer  or  employee  of  the  contractor  or  subcontractor  supervising 
such  payment^  to  the  effect  that  each  and  every  person  employed  on  the  work  has 
been  paid  in  full  the  weekly  wages  shown  on  the  pay  roll  covered  by  the  affida- 
vit, that  no  rebates  have  b'eon  or  will  be  made  either  directly  or  indirectly 
to  or  on  behalf  of  the  contractor  or  such  subcontractor  from  the  full  we'-kly 
wages  earned  as  set  out  on  such  payroll;  and  that  no  deductions,  other  than  per- 
missible deductions  as  defined  in  the  said  regulations  pursuant  to  said  act  of 
June  13,  1934f  and  as  described  in  saii  affidavit,  have  been  or  will  be  made, 
either  directly  or  indirectly,  from  the  full  weekly  wages  earned  as  set  out  on 
such  pay  roll. 

"(b)  The  contractor  shall  comply  with  all  applicable  requirements  of 
the  said  regulations  of  the  Secretary  of  Labor  under  the  act  of  June  I3,  1934. 
and  the  requirements  of  this  article  of  tne  contract  shall  be  subject  to  all 
applicable  provisions  of  such  'regulations. 

"(c)  The  contractor  shall  cause  appropriate  provisions  to  be  inserted 
in  all  subcontracts  relating  to  this  work  to  insure  fulfillment  of  the  require- 
ments of  this  article." 

(b)  The  bid  form  has  an  entry  for  eacJi  item  on  which  estimates  will 
be  given  or  payments  made,  and  no  other  allowance  of  any  kind  will  be  made  unless 
specifically  provided  for  in  the  specifications  or  the  contract,  or  adjustments 
under  Article  3  of  the  contract. 

(c )  All  bids  must  be  for  the  entire  work  and  must  have  each  blank 
filled. 

(d)  The  quantities  of  each  item  of  the  bid  as  finally  ascertained  at 
the  close  of  the  contract,  in  the  units  given,  and  the  unit  price  of  the  several 
items  stated  by  the  bidder  in  the  accepted  bid,  will  deterrc'ne  the  total  payments 
to  accrue  unaer  the  contract.   The  unit  price  bid  for  each  itom  must  allow  for 
all  collateral  or  ndirect  cost  connected  with  it. 

16.   DATA  TO  BE  SUBMITTED  WITH  BIDS. 

(a)  All  bids  submitted  must  be  accompr-nied  by  a  ststemeut  estatlishinj^ 
that  the  bidder  maintains  a  permanent  place  of  business  and  has  a  suitable  fi- 
nancial status  to  meet  obligations  incident  to  the  work,   (See  paragraph  3  of 

the  bidding  schedule.)  In  addition,  each  bidder  shall  submit  with  his  bid  the 
statement  of  plant,  drawings,  charts,  and  other  information  and  data  required 
below.  These  data  shall  be  carefully  prepared  and  presented  in  neat  and  legible 
form  on  tracing  p^per  or  tracing  cloth  so  that  reproduction  may  be  made  there- 
from. These  data  are  considered  essential  in  enal:  xing  the  contracting  officer 
to  deterndne  v.hether  the  bidder  is  responsible  and  experienced  in  similar  types 
of  construction  and  whether  the  bid  is  based  on  a  careful  study  of  constructior 
methods  applicable  to  the  work  and  full  realization  of  the  various  factors  which 
may  affect  the  progress  of  the  work.   Award  of  th^s  contract  shall  not  be  con- 
strued as  a  guarantee  by  the  Gcjvernraent  that  the  m.aterials  or  supplies  listed 
in  the  bidding  schedule  are  approved. 

(b)  Each  bidder  shall  state  in  the  space  provided  in  the  bidding 
schedule  a  brief  description  of  the  character  of  the  work  previously  executed 
by  him  and  the  locations  of  the  major  projects.  After  the  bids  are  opened,  any 
bidder  may  be  required  by  the-  contracting  officer  to  state  whether  he  is  now  or 
ever  has  been  engaged  on  any  constixiction  vvork  similar  to  that  proposed,  the 
yeai'  in  which  it  was  done,  and  the  manner  of  its  execution,  and  to  give  such 
other-  information  as  will  tend  to  show  his  ability  to  prosecute  vigorously  the 
work  required  by  these  specifications.   (See  paragraph  c.   of  the  bidding  schedule.) 

(c)  Drawings  shall  be  submitted  indicating  the  plant  layout  the  bid- 
der proposes  to  utilize  on  the  vzork.   The  drawir^s  shall  clearly  indicate  the 


location  and  manner  of  employment  of  the  various  major  items  of  the  plant.  They 
shall  include  the  location,  construction,  and  height  of  each  cofferdam,  the  ar- 
rangement of  the  plant  for  the  handling  of  materials,  and  the  manner  in  which 
excavatioh  and  disposal  of  the  excavated  materials  will  be  made.  They  shall  al- 
so include  the  location  of  all  material  yards  and  the  transportation  facilities, 
as  well  as  the  location  of  the  mixing  plant  and  the  maimer  in  which  concrete  will 
be  placed  and  metalwork  erected.  The  plant  lay-out  shall  be  acccxnpanied  by  a 
complete  list  and  description  inserted  in  the  space  provided  therefor  in  the  brl 
form,  of  all  plant  that  the  bidder  now  has  or  will  have  available  for  coranencing 
and  prosecuting  this  work,  and  its  location  at  the  time  of  opening  bids,  in  or- 
der that  it  may  be  inspected  by  the  contracting  officer  should  he  so  desire. 
The  above  information  will  be  considered  confidential.  When  a  bidder  does  not 
own  oi-  possess  plant  and  proposes  to  procure  it,  firm  options  on  all  major  items 
of  proposed  plant  must  be  submitted  when  the  bids  are  opened. 

(d)  A  chart  or  charts  shall  be  submitted  indicating  the  volume  of  work 
to  be  done  and  the  rate  of  progress  which  the  bidder  agrees  to  maintain  (see 
paragraph  1-20  of  the  specifications)  for  each  of  the  following  major  operations 
required  in  the  performance  of  the  work  under  these  specifications: 

(1)  Cofferdams. 

(2)  Excavation  and  Foundation  Preparation. 
(5)  Point  Rockway  Canal  Excavation. 

(4)  Concrete  I^tesoniy. 

(5)  Qnbankment. 

(6)  Gantry  Cranes. 

(7)  Spillway  Gates, 

Charts  shall  be  in  the  form  of  plotted  curves  in  which  the  abscissae  shall  re- 
present definite  intervals  of  time  measured  from  date  of  receipt  of  notice  to 
proceed  with  the  work,  and  the  ordinates  shall  represent  percentages  of  ccmple- 
tion  based  on  the  estimated  contract  quantities.   In  prepaiing  the  charts,  due 
allOAance  shall  be  made  for  probable  delays  caused  by  any  unsatisfactory  working 
conditions.  Careful  consideration  shall  be  given  to  the  preparation  of  these 
charts,  as  the  rate  of  progress  proposed  ty  the  accepted  bid  will  be  made  a 
part  of  the  contract.   (See  paragraph  1-20  of  the  specifications.) 

•  17.   AWARD  CF   COOTRACT. 

(a)  Subject  to  the  rights  hereinafter  reserved,  work  will  be  awarded 
as  a  whole  to  the  lowest  responsible  bidder  whose  proposal  fully  conforms  to  the 
requirements  of  the  specif rcations  and  as  may  be  deemed -most  advantageous  to  the 
United  States. 

(b)  A  bid  may  be  rejected  if  the  bidder  fails  to  furnish  bid  bond 

or  to  submit  the  data  required  with  his  bid. or  cannot  show  that  he  has  the  neces- 
sary capital  and  experience  and  owns,  controls,  or  can  procure  the  necessary 
plant  to  commence  the  work  at  the  time  prescribed  in  the  specifications  and  there- 
after to  prosecute  and  complete  the  work  at  the  rate  or  time  specified;  and  that 
he  is  not  already  obligated  for  the  performance  of  other  work  which  would  delay 
the  corrjnencement,  prosecution,  or  ccmpletion  of  the  .vork  contemplated  in  this 
advertisement. 

(c)  Any  unbalanced  bid  which,  in  the  opinion  of  the  contracting  officer 
jeopardizes  the  interest  of  the  United  States  will  be  subject  to  rejection  for 
that  reason. 

(d)  The  right  is  reserved,  as  the  interest  of  the  Government  may  re- 
quire, to  reject  any  and  all  bids  ;ind  to  waive  any  informality  in  bids  received. 

(e)  Bidders  shall  indicate  whether  they  intend  to  use  natural  sand 
or  crushed  stone  sand  in  concrete  by  placing  their  unit  price  bid  in  the  space 
provided  for  concrete  in  the  Schedule  of  Bid  Items,  opposite  the  one  they  intend 
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to  use,  and  shall  cross  out  the  other.   In  awarding  the  contract,  the  bidders 
who  specify  using  crushed  stone  sand  will  have  their  unit  bid  price  for  all  clas- 
ses of  concrete  increased  11  cents  for  the  purpose  of  comparing  bids  only.  This 
increase  is  due  to  the  necessity  of  adding  extra  ceinont  furnished  by  the  Govem- 
msnt. 

18.  GUARANTY.  -  Guaranty  will  be  required  with  each  bid  as  follows:   Pid 
Bond,  Standai'i  FciTn  No.  ^4.  '''/ill  be  executed  in  a  penel  sun:  not  less  than  10 
percent  of  the  total  nmount  of  the  bid  but  not  exceeding  $2,500, OOC.   Individual 
sureties  will  justify  in  sums  aggregating  not  less  than  double  the  penalty  of 
the  bid- bond.   (See  paragraphs  8  and  9  of  the  Instructions  to  Bidders.) 

19.  PERFORMANCE  AJ^D  PAYME^.T  BONDS  will  be  .required  as  follows: 

(a)  A  performance  bond  with  good  and  sufficient  surety  or  sureties, 
for  the  protection  of  the  United  States,  Standard  Form  No.  2_5,  will  be  executed 
in  a  penal  sum  not  less  than  ten  percent  (10^)  of  the  full  amount  of  the  consid- 
eration of  the  contract,  but  not  exceeding  $2,500,000. 

(b)  If  the  consideration  of  the  contract  will  exceed  $2,000  in  a- 
mount,  a  payment  bond  with  good  and  sufficient  surety  or  sureties,  for  the  pro- 
tection of  persons  furnishing  material  and  labor  for  the  work,  Standard  Form 
No.  25-A,  will  be  executed  in  a  penal  sura  of  one-half  of  the  full  amount  of  the 
consideration  of  the  contract  when  the  latter  is  not  rrore  than  one  million 
dollars  ($1,000,000);  forty  percent  (40^)  where  the  contract  exceeds  one  mil- 
lion dollars  ($1,000,000)  but  is  not  more  than  five  million  dollars  ($5,000,000); 
and  two  million  five  hundred  thousi-nd  dollars  ($2,500,000)  for  all  contracts 
above  five  million  dollars  ($5,000,000). 

20.  PROVISIONS  OF  THE  ASSIGNMENT  OF  GUIMS  ACT  of  October  9,  I94O, 
(Public  No.  8ll-76th  Congress)  will  be  made  a  part  of  the  contract,   (See  pai-a- 
graph  1-45  of  the  specifications.) 

21.  ADDRESS  FOP  BIDS.  -  Envelopes  containing  bids  must  be  sealed,  marked, 
and  addressed  as  follows : 

Mark  in  upper 

left  hand  corner:  Address: 

Bid  for  Construction  of  '   To:  The  District  Engineer 

,  Iroquois  Dam  U.  S.  Engineer  Office 


Massena,  New  York 


Invitation  No, 


To  be  opened  at  2:00  P.M.,  E.S.T. 


Note:   oee  Standard  Government  Instructions  to  Bidders  and  copy  of  the 
Standard  Government  Form  of  Contract,  Bid  Bond,  Payiitut  Bond,  and  PerfonLance 
Bond,  which  may  be  obtained  upon  application. 
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WAP  DEPARIWENT 
U.  S.  Engineer  Office 
St,  Lawrence  Piver  District 
Maasena,  N,  Y. 

Specifications  J  Iroquois  Dam 

Appropriation! 

SECTION  I  -  GENERAL  PROVISIONS 

1-01.  LOCATION.  -  The  site  of  the  work  is  located  near  the  head  of 
the  International  Rapids  Section  of  the  St.  Lawrence  River,  about  5  miles 
west  of  the  village  of  Waddington  in  St.  Lawrence  County,  New  York,  and 
directly  south  of  the  Canadian  town  of  Iroquois,  Ontario.  The  site  may 
be  reached  by  U.S.  Highway  3?  on  the  American  side  of  the  River  and  by  Highway 
No.  2  on  the  Canadian  side.  For  transportation  facilities  see  paragraph 
1-19. 

1-02.  WORK  TO  BE  DONE. 

(a)  The  work  provided  herein  is  authorized  by  ___.___^___________«. 

Act,  approved ,  1942, 

(b)  The  work  to  be  done  under  this  contract  and  in  accordance  with 
these  specifications  consist iS"  of  furnishing  all  plant,  superintendence,  labor 
and  materials,  except  as  noted  in  paragraph  1-10,  and  performing  all  work 
required  for  the  construction  of  the  Iroquois  Dam,  except  for  specifically 
excepted  items,  with  appurtenant  works,  complete  in  accordance  with  the  draw- 
ings and  these  specifications.  The  main  features  of  the  work  are  as  follows i 

(1)  Excavation  for  and  construction  of  cofferdams  for  the 
concrete  dam  sections,  including  maintenance,  unwatering,  and  removal, 
(See  Section  II). 

(2)  Excavation  for  foundations  of  concrete  structures  includ- 
ing fovmdation  preparation  and  grouting,  and  excavation  of  core  trench  and 
stripping  foundation  for  earth  fill.  (See  Section  III). 

(3)  Construction  of  rolled  earth  fill  wing  dams  and  embankment 
complete,  including  placing  and  compacting  earth,  placing  protective  riprap,  and 
seeding.  (See  Section  IV). 

(4)  Construction  of  the  concrete  dam  including  placing  con- 
crete, reinforcement,  and  embedded  parts  for  the  spillway,  bulkheads,  guard 
houses,  and  appurtenant  works  all  as  shown  on  the  plans  and  described  in  these 
specifications. 

(5)  Erection  and  installation  of  32  double-leaf  and  8  single- 
leaf  fixed  wheel,  vertical  lift  gates,  including  lifting  and  latching  mechan- 
isms, plus  one  double-leaf  emergency  gate  and  miscellaneous  mechanical  gate 
equipment  including  gate  storage  and  repair  pit.  Gates  to  be  split  into  two 
sections  each  24  feet  high.  (See  Section  VII). 

(6)  Erection  and  installation  of  two  gantry  cranes  under  the 
supervision  of  an  erection  engineer  furnished  and  paid  for  by  the  crane  manu- 
facturer. (See  Section  VII). 

(7)  Provision  by  the  contractor  of  terminal  facilities  for  de- 
livery of  material  and  construction  of  access  roads  to  the  site.  No  payment  will 
be  made  for  terminal  facilities  or  access  roads. 

(8)  All  arrangements  for  bringing  electric  power  to  the  site 
including  the  construction  of  the  necessary  transmission  line  and  substation. 
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No  payment  will  be  mad©  to  the  contractor  for  this  work,. 

(9)  The  excavation  of  a  section  of  the  Point  Rockway  Navigation 
Canal  between  stations  32  -f  00  and  159  •♦  5^   ^s  shown  on  sheet  No.  Ji   according 
to  the  plana  and  specifications  for  the  construction  of  that  canal, 

(10)  Miscellaneous  items  including  electrical  conduit  system, 
maintenance  and  repair  bay,  Government  field  office,  and  other  work  as  spocifiec 
or  shown  on  the  drawings*,  and  such  indidental  w  ork  as  may  be  needed  or  ordered 
in  writing  by  the  contracting  officer, 

1-03.  DESCRIPTION. 

(a)  Iroquois  Dam  will  be  a  concrete  gravity  structure  consisting  of 
bulkhead  sections  193  feet  long  at  each  end,  with  a  spillway  section  2,390  feet 
long  between,  which  indludea  40  gate  openings  50  feet  wide  and  39  piers  10  feet 
wide,  making  a  total  length  for  the  concrete  dam  of  2,776  feet.  The  average 
height  of  the  dam  will  be  approximately  95  feet  measured  from  the  rock  founda- 
tion. The  concrete  bulkhead  at  the  west  or  Canadian  end  will  contain  an 
electrical  bay,  and  that  at  the  east  of  United  States  end  will  contain  an 
electrical  bay,  gate  storage  bay,  and  gate  repair  bay.  The  bottom  of  the  spill' 
way  opening  is  a  low  sill  at  elevation  200.0,  Double  leaf  spillway  gates  will 
be  48  feet  high  split  into  two  24  foot  sections.  Single  leaf  gates  will  be  24 
feet  high  and  will  rest  on  concrete  stoplogs.  The  gates  will  be  the  fixed- 
wheel  vertical-lift  type  and  will  be  operated  by  two  travelling  gantry  cranes. 
The  wind  dams  extending  approximately  60O  feet  from  the  east  end  and  200  feet 
from  the  west  end  of  the  adjacent  bulkhead  sections  will  be  of  rolled  earth 
protected  by  riprap  as  shown  on  the  drawings, 

(b)  Point  Rockway  Canal  will  have  an  overall  length  of  approximately 
2  miles  and  a  bottom  width  of  442  feet.  The  depths  of  excavation  will  vary 
from  0  to  approximately  30  feet, 

1-04,  MAES  AND  DRAWINGS. 

(a)  The  work  shall  conform  to  maps  and  drawings  marked  "St,  Lawrence 
River  Project,  Iroquois  Dam, •  titled  and  file  marked  as  listed  below,  which 
form  a  part  of  these  specifications  and  which  are  filed  in  the  U,  S.  ^igineer 
Office,  St«  Lawrence  River  District,  Kbssena,  New  York, 

LIST  OF  DRAWINGS 

IROO.UOIS  DAM 

Sheet  No.  Title  fUg  Ng. 

GENERAL 

1  Index  Sheet  QD- 1-0/1 

2  General  Site  Map  1/1 

3  General  Plan  and  Elevations  1/2 

4  Mean  Monthly  Discharges  -  St.  Lawrence  River 

186 0-1941  1/3 

5  Plan  -  Soils  &  Foundation  Exploration  1/4 

6  Record  of  Foundation  Exploration  -  No.  1  1/5 

7  •    •      t  •      -  No.  2  1/6 

8  ...  •      -  No.  3  i/7 
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9 

10 

11 

12 


13 


Ik 

16 


17 
18 


19 


20 
21 
22 
23 
24 


25 
26 


27 
28 
29 


30 

31 
32 


Title  rilo  No. 
COFFERDAM 

Cofferdam  -  General  Layout  QP-1-5/1 

First  Step  Cofferdams  -  Plan  and  Sections  3/2 

Second  Step  Cofferdams  -  Plan,  Sections,  and  Details  5/3 

Cofferdam  Excavation  -  Plan  and  Sections  3/4 

EXCAVATION 

Excavation  Plan  and  Sections  QD-l-lO/l 

MASONRY 

Spillway  Section  and  Typical  Pier  QP-l-13/l 

East  Bulkhead  13/2 

West  Bulkhead  15/3 

EMBANKMENT 

East  and  West  Wing  Dams  QP-1-20/1 

Borroir  and  Spoil  Areas  20/2 

SPILLWAY  BRIDGE 

Spillway  Bridge  Details  QP-l-23/l 

VERTICAL  LIFT  GATES 

• 

Spillway  Gates  -  Assembly  QI)-l-40/l 

■  "   -  Liftin  and  Coupling  Arrangement  40/2 
•       •   -  Towers,  Guides,  and  Sills  40/3 

■  ■   -  Lifting  Beam  40/4 
Spillway  Gantry  Cranes  40/5 

TEMPORARY  CONSTOUCTION 

Field  Office  -  Plans  and  Elevations  QJ)-l-l6o/l 

-  Utilities  l6o/2 

ELECTRICAL 

Electrical  System  -  General  Distribution  Diagram  QP-l-180/l 

■        •   -  East  Bulkhead  l80/2 

•        •   -  West  Bulkhead  180/3 

PeiNT  ROCKWAY  CANAL 

General  Plan  and  Profile  QJ)-1-190/1 
Plan  of  Probings  and  Borings  -  Sta,  30/OO 

to  Sta.  80/00  190/2 
•  ■     ■      ■     •    -  Sta.  80/00 

to  Sta»  140/00  190-3 
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Sheet  No. 

Title 

33 

Plan  of  Probings  and 

Borings  -  Sta.  li+O/OO 

to  Sta.  159/50 

% 

Profile    ■      ■ 

-  Sta.  35/00 
to  Sta.  65/00 

35 

■       ■      1 

-  Sta.  65/00 
to  Sta.  95/00 

36 

1       ■      ■ 

-  Sta.  95/00 
to  Sta.  125/00 

37 

■       ■      ■ 

-  Sta.  125/00 

• 

to  Sta.  155/00 

38 

■       ■      ■ 

-  Sta.  155/00 
to  Sta.  185/00 

39 

Additional  Probings  and  Borings 

40 

Plan  -  Sta,  30/OO  to 

Sta. 

80/00 

41 

■   -  Sta.  80/00  to 

Sta. 

140/00 

42  • 

■   -  Sta.  140/00  t( 

0   Sta, 

.  159/50 

43 

Cross  Sections 

File  No. 

190/4 
190/5 
190/6 

190/7 
190/8 

190/9 

190/10 

190/11 

190/12 

190/13 

190/U 


(b)  These  drawings  show  the  work  with  as  much  detail  as  is  possible 
in  the  present  stage  of  development  of  the  design.  The  work  shall  conform  also 
to  such  other  drawings  and  addenda  relating  thereto  as  may  be  published  and/ 

or  exhibited  in  the  office  of  the  contracting  officer  prior  to  the  opening  of 
proposals,  and  to  such  drawings  in  explanation  of  details  as  may  be  required 
from  time  to  time  during  construction,  including  such  modifications  as  the 
contracting  officer  may  consider  necessary  on  account  of  Conditions  that  are 
found  to  exist  during  the  prosecution  of  the  work.  Detail  bar  lists  and  bending 
schedules  for  steel  reinforcement  will  be  furnished  by  the  United  States. 

(c)  Prior  to  the  execution  of  the  work  the  contractor  shall 
check  all  drawings  and  shall  immediately  report  to  the  contracting  officer 
any  errors  or  omissions  discovered  therein.  Errors  and/or  omissions  in 
drawings  v;ill  not  relieve  the  contractor  of  his  responsibility  for  the  correct 
fitting  together  and  exact  position  of  all  parts  of  the  work  in  accordance  with 
the  specifications.  F&rts  and  details  not  fully  indicated  on  the  drawings 
shall  be  detailed  by  the  contractor  in  accordance  with  the  best  practice,  or 
as  directed  by  the  contracting  officer. 

(d)  The  contractor  shall  submit  fabricator's  shop  drawings  of  all 
structural  steel  and  other  metal  work  for  approval.  He  shall  also  submit  such 
shop  drawings  and  material  lists  of  all  mechanical  and  electrical  equijment  as 
may  be  required  by  the  contracting  officer.  No  material  shall  be  furnished  or 
work  done  thereon  prior  to  approval  of  these  drawings.  The  contractor  shall  sub- 
mit three  (3)  prints  of  each  of  such  detailed  drawings  to  the  contracting  officer 
who  will  return  one  print  with  his  approval  or  notations  of  such  changes  as  he 
finds  necessary.  Each  print  submitted  for  approval  shall  have  in  the  lower 
right-hand  corner  just  above  the  title  a  white  space  3  inches  by  4  inches 

in  size  in  which  the  contracting  officer  will  indicate  the  action  taken.  After 
approval,  the  contractor  shall  furnish  the  contracting  officer  one  tracing  and 
five  prints  of  each  approved  drawing.  Three  copies  or  sets  of  parts  catalogs, 
spare  parts  lists  and  operating  instructions  shall  be  furnished  as  specified 
above  or  a  s  requested  by  the  contracting  officer.  Payment  for  the  contractor's 
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drawings,  including  revisions  thereof,  parts  catalogs,  spare  parts  lists  and 
operating  instructions  shall  be  included  in  the  contract  prices  paid  for  mat- 
erial or  work.  All  of  these  items  will  form  a  part  of  the  contract  when 
approved  by  the  contracting  officer, 

(e)  Ten  sets  of  prints  of  necessary  contract  drawings  (one-half 
size  reproductions,  or  full  size  if  desired)  and  twenty  sets  of  specifications 
will  be  furnished  the  contractor  without  charge.  Additional  prints  may  be 
secured  upon  request  at  the  coat  of  reproduction, 

1-03.  QUANTITIES.  -  The  following  estimate  of  quantities  of  work  to  be 
performed,  as  also  shown  in  the  "Schedule  of  Bid  Items"  under  these  specif- 
ications, is  given  only  to  serve  as  a  basis  for  canvassing  bids  and  for 
determining  the  approximate  amount  of  the  consideration  of  the  contract.  Un- 
less the  contract  is  terminated  by  the  failure  of  Congress  to  appropriate 
additional  funds  (See  paragraph  I-08),  the  contractor  will  be  required  to 
complete  the  work  specified  in  paragraph  1-02  hereof,  be  the  required  quantities 
more  or  less  than  the  amounts  shown. 


Item 


Designation 


Unit 


^afltity 


1 

2 

3 
k 

5     : 

6 

7 
8 

9 

10 

11 
12 

13 

14 
13 
16 

17 


ixcavation;  Cofferdam 
Timber  Cribs  in  Place 
Crib  Sheathing  ( Bulkheads i 
Steel  Sheet  Piling  In  Place 
Crib  Fill 

Earth  Fill;  Cofferdams 
Rock  Fill;  Cofferdams 
Riprap;  Cofferdams 
Derrick  Stone;  Cofferdams 
Cofferdam  Removal 
Unwatering  Cofferdams 
Excavation;  Common,  Dam 
Excaveition;  Rock,  Dam 
Excavation;  Borrow 
Excavation;  Caimon,  Canal 
Excavation;  Rock,  Canal 
Line  Drilling 


:Cu.Yd.     . 

107,400 

'.M.BJIl.     \ 

6.800 

iSq.Ft.     ! 

16,000 

;Sq,Ft.     , 

64,300 

jCu.Yd. 

135,000 

iCu.Yd, 

298,300 

!cu,Yd. 

106,700 

.'Cu.Yd. 

J             20,800 

: 

;    Ton 

;             3.000 

!  Cu.Yd. 

!       369.000 

.  Acre  Ft , 

!       23.000 

!  Cu.Yd. 

!      637.200 

!cu.yd. 

1         32,000 

!  .Cu.Yd,. 

;           100,000 

*:  Cu.Yd. 

:      2,412.000 

*:  Cu.Yd. 

:           928.000 

• 

:Sq.Ft. 

t 

:             43.000 
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Item 


Dealgnation 


4 2ali L 


Qj^^^titv 


18  1  Drilling  3  inch  Exploratory  Holes 
t 

19  s  Drilling  6  inch  Concrete  Cores 

20  :  Drilling  Foundation  Grout  Holes  in  Rock 
1 

21  :  Drilling  Foundation  Grout  Holes  in  Concrete 
i 

22  :  Core  Boxes 

23  :  Providing  Pressure  Grouting  Equipment 

24  :  Pressure  Grouting 

25  :  Bock  Flour  in  Groxxt 

26  :  SaxKi  in  C^out 

27  :  Earth  Fill)  Compacted 

28  :  Additional  Collection 
I 

29  :  Sand  and  Gravel  Becking 

30  :  Riprap,  Dumped;  Class  A 

31  :  Riprap,  Dumped;  Class  B 

32  :  Rock  Fill;  Random 

33  :  Rolled  Gravel  Surface 
%   :  Seeded  Topsoil 

35  i  Seeding 

36  :  Concrete;  Class  A  (Natural  Sand  Crushed 
:    Stone  Sand) 

37  s  Concrete;  Class  B  (Natural  Sand  Crushed 
:    Stone  Sand) 

38  :  Concrete;  Class  C  (Natural  Sand  Crushed 
:    Stone  Sand) 

39  :  Concrete  Stoplogs 
t 

kO   «  Special  Bituminous  Filler;  Type  C 

41  «  Steel  Erection;  Concrete  Reinforcing 


:  Un  Ft, 

t            15.000 

• 

:    Un  Ft. 

»                1,000 

:    Lin  Ft. 

1             10,000 

:    Un  Ft. 

:               2,000 

i 

t       Each 

:                   200 

:          Sum 

{                 Job 

:    Cu.  Ft. 

:             10,000 

:   Cu.  Ft. 

1           1^500 

:    Cu.  Ft. 

!        1.500 

:    CU.  Yd. 

t       205,000 

:    square 
J    (lOOsf) 

:            50,000 

:   Cu,  Yd. 

:               6,500 

:   Cu.  Yd. 

:               6,500 

:    Cu.  Yd. 

:                8.900 

:    Cu.  Yd. 

:            50,000 

:   Sq.  Yd. 

:             23,000 

:        Acre 

2 

: 

:       Acre 

2 

:*   Cu.  Yd. 

i              3.500 

:   Cu.  Yd. 

: 

61,000 

:    CU.  Yd. 

179,000 

1 

,        Sum 

\               Job 

,    CU.  Ft. 

:                    170 

: 

:        Lbs. 

:      6.000,000 

1-6 


Item 
No.  } 


Designation 


JJILUL_-L 


Quantity 


Steel  Erection;  Structural 

Steel  Rails;  Placing 

Spillway  Gate;  Erection 

Gantry  Cranes;  Erection 

Steel  Forgings;  Miscellaneous 

Steel;  Structural,  Miscellaneous 

Iron;:  Cast 

Pipe;  Cast  Iron 

Pipe;  Wrought  Iron 

Pipe;   Black  Steel 

Pipe;   Concrete,  Halves 

Bronze  Castings 

Copper;  Sheet 

Corrugated  Iron;  Water  Stop 

Doors;  Steel 

Windows;  Steel 

Highway  Guard  Rail 

Bridge  Guard  Rail 

Handrailing;  Steel  Pipe  2" 

Handrailing;  Steel  Pipe  li" 

Safety  Treads 

Roof  Drains 

Roof  Surfacing 


Flagpoles 
66  *   Cbnduit;  Metal 


67 
68 
69 


Electric  Grounding  System 

Field  Office 

Field  Office  Extension 


i       Lbs. 
J 

J    6.800,000 

•   Lbs, 

5      381.000 

•        Lbs. 

:   22. 600.000 

'   Sum 

•'                     Job 

•   Lbs. 

:        2,300 

;   Lbs. 

• 

'•             5,000 

• 

'   Lbs. 

: 

• 

I       20,000 

•   Lbs. 

: 

:       39.000 

f 

;   Lbs. 

• 

:        2,000< 

;   Lbs. 

i                   2,000 

;  Lin  Ft. 

!              360 

''       Lbs. 

• 

!           2,700 

*   Lbs. 

!             300 

•   Lbs. 

t       4,800 

•   Lbs.  . 

7ot) 

J   Lbs.  i 

3,600 

;  Lin  Ft. i 

2,600 

:  Lin  Ft.: 

2,600 

[   Lin  Ft.  '• 

9,200 

;  Lin  Ft . i 

300 

;     Lbs.  '• 

1.200 

;  Each   : 

2 

.  Square  [ 

i  (loosf) ; 

4 

.  Each  5 

2 

!   Lbs.  *. 

12.000 

:   ^^^   : 

Job 

Sum 

Job 

:   Sum   ' 

Job 
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l-06.   COlldENCaiENT ,  HiOSECUTION  AND  COMPLETION. 

(a)  The  contractor  will  be  required  to  commence  v.ork  under  the 
contract  within  ten  (10)  calendar  days  after  the  date  of  receipt  by  him 
of  notice  to  proceed,  to  prosecute  the  said  work  with  faithfulness  and  energy, 
and  to  complete  the  entire  work  within  750  calendar  days  after  said  date  of  re- 
ceipt by  him  of  notice  to  proceed,  plus  any  extensions  of  time  duly  granted 
under  the  provisions  of  the  contract  and  specifications.  The  work  shall  be 
prosecuted  as  vigorously  as  practicable  during  all  seasons  of  the  year. 

(b)(1)   In  case  of  failure  on  the  part  of  the  contractor  to  complete 
the  entire  work  within  the  time  thus  determined  and  agreed  upon  for  its  ccmpletii 

the  contractor  shall  pay  to  the  Government  as  liquidated  damages  the  sum  of 
$300  for  each  calendar  day  of  delay  until  construction  is  completed  and  the  dam 
is  placed  in  operating  condition  as  determined  by  the  contracting  officer. 

(2)  Should  the  construction  be  completed  and  placed  in  operating 
condition  except  for  minor  finishing  work  as  determined  by  the  contracting  office 
the  contracting  officer  may  conditionally  accept  and  occupy  the  work;  and  there- 
after the  contractor  shall  pay  to  the  Government,  as  liquidated  damages  the  sum 
of  $25.00  for  each  calendar  day  of  delay  until  all  the  items  and  minor  finishing 
work  have  been  completed  and  accepted. 

(3)  In  the  event  the  entire  structure  has  been  completed  and 
accepted  and  all  work  under  the  contract  has  been  completed  except  for  removal 
of  contractor's  plant  and  buildings  and  restoration  of  the  site,  no  further 
liquidated  damages  will  be  assessed,  but  final  payment  will  not  be  made  until  th 
latter  work  has  been  accomplished  as  required. 

(c)  If  the  completion  of  the  undertaking  to  be  perfonned  under  the 
terms  of  this  contract  be  delayed  by  reason  of  delay  in  the  delivery  of  material! 
or  supplies  essential  to  such  performance  because  of  national  defense  priorities 
and  without  the  fault  or  negligence  of  the  contractor,  the  time  of  performance 
will  be  extended  for  a  period  equal  to  such  delay,  as  determined  by  the  contract 
ing  officer,  and  subject  to  appeal,  as  provided  in  Article  9  of  the  contract. 

1-07.  SUNDAYS,  HOLIDAYS,  AND  NIGKTS.  -  Work  on  Sundays,  holidays,  and 
nights  will  be  at  the  option  of  the  contractor.  However,  when  the  contractor 
elects  to  work  at  such  times  notice  of  his  intention  to  do  so  shall  be  given 
the  contracting  officer  within  a  reasonable  time  in  advance  thereof 

1-08.  PAYMENTS. 

(a)  (Availability  of  Funds?) 

(b)  Payments  will  be  made  monthly  on  estimates^  of  work  performed  in 
accordance  with  the  contract  and  not  included  in  any   prior  estimate,  except 
that  ten  percent  (IO5S)  of  the  amount  of  each  estimate  will  be  retained  until 

the  total  amount  retained  is  dollars  ( ),  and 

this  amount  vill  be  retained  until  it  equals  ten  percent  (IO5C)  of  the  remain- 
ing woik  to  be  done.  Thereafter  witji  each  monthly  payment  there  will  be  paid 
such  portion  of  the  amount  so  retained  as  is  in  excess  of  ten  percent  (10^) 

of  the  work  remaining  to  be  done  until  the  amount  retained  is  reduced  to 
dollars  ( ),  which  amount  rill  be  retain- 
ed until  the  completion  of  the  contract  when  final  payment  vill  be  made. 

1-09.  WORK  COVERED  BY  CONTRACT  PRICE. 

(a)  The  contractor  shall,  under  his  contract  prices,  furnish  and  pay 
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for  all  materials  (except  as  specified  in  paragraph  1-10),  labor  and  equipment 
for  all  permanent,  temporary,  preparatory  and  incidental  •  ork,  furnish  all 
accessories  and  do  everthing  vrhich  may  be  necessary  to  carry  out  the  contract 
in  good  faith,  v.hich  contemplates  everything  completed  in  good  working  order, 
of  good  material  and  v  ith  accurate  v.orkmanship,  skillfully  fitted  and  properly 
connected  and  put  together, 

1-10.  MATERIALS  FUHNISHED  BY  THE  UNITED  STATES. 

(a)  The  following  material  furnished  by  the  United  States  will  be 
delivered  to  the  contractor  f.o.b.,  at  his  terminal,  in  the  vicinity  of  the 
damsite. 

(1)  Cement 

(2)  Reinforcement 

(3)  Spillway  Gates,  Gantry  Cranes,  and  Appurtenances 
(k)   Structural  Steel 

(5)  Rails  for  Gantry  Crane 

(6)  Cofferdam  Timber  and  Drift  Pins,  Bolts,  Washers, 

and  Tie  Rods  for  same. 
The  Government  will  at  all  times  expedite  the  delivery  of  all  orders  but  the 
Government  will  not  be  liable  for  any  expense  or  delay  caused  the  contractor 
by  delayed  deliveries  except  as  provided  for  under  Article  9  of   the  contract. 
The  contractor  shall  be  responsible  that  all  railroad  cars  are  unloaded  promptly 
and  v.'ill  be  held  liable  for  any  demurrage  charges  due  to  his  failure  to  do  So. 
He  will  be  required  to  unload,  deliver  to  site,  store,  clean,  assemble,  install, 
and  paint  this  equipment  and  materials  in  accordance  with  these  specifications, 
and  the  contract  drawings. 

(b)  All  materials  and  equipment  shall  be  adequately  housed  or  other- 
wise protected  against  deterioration  and  damage.  When  material  stored  at  the 
site  is  not  adequately  protected  by  the  contractor,  such  material  will  be  kept 
protected  by  the  contracting  officer  at  the  expense  of  the  contractor.  Any 
materials  furnished  by  the  Government,  which  are  damaged  or  broken  by  the 
contractor  during  the  unloading,  storing,  or  transporting  of  such  materials,  or 

in  the  prosecution  of  the  work,  shall  be  replaced  by  the  contractor  at  his  expense. 

(c)  The  contractor  shall  check  the  quantity  and  condition  of  all 
materials  delivered  to  him  at  the  time  of  unloading,  and  in  case  there  is  damage 
to,  or  shortage  of  materials,  he  shall  report  it  to  the  contracting  officer  in 
writing  within  24  hours  after  delivery.  If  there  is  any  shortage,  or  damage 
which  in  the  opinion  of  the  contracting  officer  is  sufficient  to  cause  the 
materials  to  be  unfit  for  use  in  the  v.ork,  and  the  shortage  or  damage  has  not  been 
reported  as  specified  above,  the  contractor  will  be  chai-ged  with  the  actual 

cost  of  replacement  of  such  shortage  or  damage. 

(d)  Cement  for  Concrete.  -  The  Government  will  furnish  f.o.b.  at  the 
contractor's  tenninal  all  cement  required  for  the  woilc  covered  hy   these  specifications, 
All  cement  furnished,  except  high  early  strength,  will  be  a  moderate-heat - 
of-hardening  Portland  cement. 

(e)  Cement  will  be  made  available  to  the  contractor  at  his  teiminal 
at  any  time  after  the  date  of  notice  to  proceed,  but  he  shall  give  the 
Government  at  least  30  days  notice  in  advance  of  the  time  he  will  require  the 
first  material,  and  thereafter  he  shall  at  all  times  keep  the  contracting 
officer  informed  of  his  anticipated  requirements.  Ten  days  before  the  first 

of  each  month  or  at  such  other  times  as  may  be  directed  by  the  contracting  officer, 
the  contractor  shall  furnish  vnritten  notice  of  his  future  cement  requirements  for 
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the  next  30  days.  Copies  of  all  orders  for  cement  vvill  be  furnished  promptly 
to  the  contractor.  The  cement  will  be  furnished  in  bulk  except  that  necessary 
for  grouting  and  finishing  work,  vrfiich  will  be  furnished  in  paper  bags.  Any 
cement,  bulk  or  bag,  which  shall  be  damaged  after  delivery  to  the  contractor 
shall  be  paid  for  by  him.  Any  difference  in  excess  of  one-half  of  one  percent 
betwec:n  the  net  quantity  of  bulk  cement  delivered  to  the  contractor,  and  the 
quantity  incori)orated  in  the  completed  and  accepted  v/ork  will  be  charged  to 
the  contractor,  at  its  cost  to  the  Government  at  the  point  of  delivery  to 
the  contractor.  The  quantity  of  bulk  cement  delivered  to  the  contractor 
will  be  determined  by  certified  shipping  weights.  The  contractor  shall  providt 
at  the  site,  a  minimum  storage  for  8,000  barrels  of  bulk  cement  and  3OO  barrelt 
of  bag  cement.   In  order  that  cement  v.ill  not  become  unduly  aged  after  delivei^ 
the  contractor  shall  not  use  cement  in  the  v.ork  directly  from  the  freighting  01 
transporting  operations  vhenever  any  cement  is  available  that  has  been  stored 
more  than  60  days  after  delivery  to  the  contractor.  Cement  that  has  been  sto« 
for  more  than  90  days  shall  be  retested  at  the  expense  of  the  contractor. 
(See  paragraph  I-3I  (d).)  Storage  bins  for  cement  shall  be  so  constructed  thai 
there  will  be  no  dead  storage  and  will  provide  adequate  protection  e^ainst  the 
elements. 

(f)  Cement  furnished  by  the  Gc/einment  may  be  used  by  the  contractci 
in  erecting  construction  plants  and  facilities.  The  contractor  w ill  be  billed 
for  the  actual  cost  to  the  Government  at  the  point  of  delivery  for  furnishing 
the  materials  so  used  by  the  contractor.  The  materials  thus  used  shall  not  be 
included  in  the  one-half  of  one  percent  tolerance  specified  above. 

(g)  The  contractor  shall  be  responsible  for  the  transportation  of  al 
cement  furnished  by  the  Government  from  the  contractor's  tenninal  to  the  site 
of  the  construction.  The  cost  of  such  transporting  and  unloading  shall  be  in- 
cluded in  the  contract  unit  prices  for  those  items  on  vhich  the  cement  will  be 
used. 

(h)  The  contractor  shall  return  to  the  Government,  f.o.b,  in  cars 
at  his  terminal,  all  cement  furnished  by  the  Government  and  not  used. 
The  contractor  will  be  charged  for  any  cement,  not  used  and  not  returned, 
except  for  i  of  1%   allowed  for  loss,  and  amount  equal  to  the  cost  to  the 
Government  at  the  point  of  delivery  to  the  contractor. 

(i)  Reinforcement.  -  Steel  reinforcement  for  concrete  will  be  fumis 
ed  the  contractor  f.o.b.  freight  cars  in  the  contractor's  terminal.  Reinforce- 
ment will  be  cut  to  length  and  bent  before  delivery.  See  paragraph  5-17t  for 
specified  placing  requirements, 

(j)  Reinforcement  will  be  made  available  to  the  contractor  vrithin 
150  days  after  the  contractor  notifies  the  Government  he  v ill  require  such 
reinforcement,  and  he  shall  furnish  written  notice  of  his  requirements  for  the 
first  four  months.  Thereafter  he  shall  at  all  times  keep  the  contracting  offic 
infonned  of  his  anticipated  requirements  for  reinforcement  in  the  follo^.ing 
manner:  On  the  first  day  of  the  first  4-cionth  period  the  contractor  shall  fum 
written  notice  of  his  future  requirements  during  the  second  i^-nioiith  period, 
and  so  on  through  the  duration  of  the  contract.  Upon  receiving  notice  to 
proceed  the  contractor  shall  also  furnish  the  contracting  officer  a  general 
schedule  of  reinforcement  requirements  for  the  duration  of  the  contract  by 
four^nonth  periods,  it  being  understood  that  shipments  may  be  based  on 
definite  requirements  as  stated  in  the  contractor's  regular  periodic  notices 
of  requirements. 

(k)  Copies  of  all  orders  for  concrete  reinforcement  will  be  furnish- 
ed promptly  to  the  contractor.  Any  reinforcement  which  shall  be  damaged  after 
delivery  to  the  contractor,  and  any  difference:  in  excess  of  one-half  of  one 
percent  between  the  net  quantity  of  reinforcement  delivered  to  the  contractor 
and  the  quantity  incorporated  in  the  completed  and  accepted  work  will  be  charg* 
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to  the  contractor,  at  its  cost  to  the  Government  at  the  point  of  delivery  to  the 
contractor.  The  quantity  of  reinforcement  delivered  to  the  contractor  v/ill  be 
determined  by  certified  shipping  weights. 

(1)  Spillv/ay  gates,  structural  steel  girders,  gantry  cranes,  rails, 
and  appurtenances  (see  Sections  VII  and  VTII)  '.'^ill  be  made  available  at  the 
contractor's  terminal  for  erection  by  the  contractor.  The  contractor  shall 
furnish  v;ritten  notice  and  schedule  of  his  requirements  for  the  spillway 
gates,  structural  steel,  gantry  cranes,  rails,  and  appurtenances,  at  least 
150  days  before  the  time  proposed  for  starting  erection. 

1-11.  ELECTRICAL  ENERGY  AND   EQJJIJMEOT  TO  BE  FUPI^IISHED  BY  THE 
CONTRACTOR . 

(a)  The  contractor  shall  make  arrangements  and  provide,* without  cost 
to  the  United  States,  all  facilities  and  equipment  necessary  to  furnish  him- 
self v'ith  electrical  energy  for  power  and  lighting.  This  shall  include  bring- 
ing power  from  existing  lines  in  the  vicinity  to  the  site,  and  the  provision  of 
transformers,  poles,  wire,  switches,  lights,  and  any  other  equipment  that  may 
be  necessary.  The  contractor  will  be  required  to  light,  v ithout  cost  to  the 
Government  during  the  construction  period  all  job  roads  constructed  primarily 
for  his  contract,  compartments  within  the  bulkheads,  outside  v/ork  areas,  all 
safety  lights,  range  lights  (See  paragraph  1-22)  and  any  other  lighting  as 
directed  all  to  the  satisfaction  of  the  contracting  officer.  Energy  shall  be 
3-phase,  60-cycle  for  the  operation  of  all  permanent  Government  equipment  and 
shall  be  furnished  at  the  voltage  as  required  for  each  specific  use  or  as  in- 
dicated on  the  drawings.  The  contractor  shall  maintain  service  until  completion 
of  the  contract.  All  costs  for  furnishing  electrical  energy,  equipment,  in- 
stallation, maintenance,  and  the  removal  of  all  temporary  apparatus  shall  be 
borne  by  the  contractor. 

(b)  The  contractor  shall  furnish  to  the  Government  for  the  period 
of  this  contract  the  electrical  energy  for  lighting  and  miscellaneous  uses 

in  the  government  field  office  (Section  XI).  The  contractor  shall  provide  an 
electric  meter  in  the  field  office,  and  will  be  paid  by  the  Government  each 
month  for  electrical  energy  furnished  the  field  office  at  the  rate  of  the 
actual  cost  to  him  for  electrical  energy.  The  energy  required  in  the  field 
office  shall  be  220/110-volt,  60-cycle,  single-phase,  3  wires. 

1-12.  ORDER  OF  WORK.  -  The  contractor  shall  at  all  times  keep  the  con- 
tracting officer  informed  of  the  order  of  proposed  operations.  To  this  end, 
in  addition  to  the  charts  required  to  be   submitted  in  accordance  with  para- 
graph 16-d  of  th3  Invitation  for  Bids,  the  contractor  shall  furnish  such 
supplementary  charts  and/or  other  information  regarding  proposed  future 
operations  as  may  be  required  by  the  contracting  officer. 

I-I3.  RIGHT-OF-WAY.  -  The  right-of-way  for  the  work  covered  by  these 
specifications  will  be  furnished  by  the  Government. 

1-14.  ROADS  AND  GROUNDS. 

(a)  The  contractor  shall  have  the  privilege  of  using  the  Government - 
controlled  land  within  the  work  areas  shown  on  sheet  No.  2  of  the  drawings, 
except  for  that  part  of  said  lands  as  may  be  reserved  by  the  contracting  officer 
for  other  purposes. 

(b)  At  any  time  during  the  progress  of  the  work  the  contractor  shall, 
when  so  directed  by  the  contracting  officer,  promptly  vacate  and  clean  up,  with- 

1-11 


in  60  days  after  written  notice,  without  expense  to  the  Government,  any  part 
of  the  grounds  which  have  been  in  use  by  him  when  such  grounds  are  needed  for 
other  purposes.  The  contractor  shall  keep  the  buildings  and  grounds  in  use  by 
him  at  the  site  of  the  work  in  an  orderly  and  sanitary  condition  and  »hall  pro- 
vide suitable  extinguishers  or  other  fire-fighting  apparatus  for  reedy  use  in 
all  buildings  erected  or  in  use  by  the  contractor  on  Government  property. 

(c)  The  contractor  shall  not  obstruct  any  existing  roads  on  the 
lands  controlled  by  the  United  States  and  shall  maintain  all  roadp  in  the 
vicinity  of  the  work  in  as  good  condition  as  exists  at  the  time  of  ccmmence- 
ment  of  the  work. 

(d)  The  contractor  shall  construct  temporary  access  roads  from 
the  existing  roads  on  both  sides  of  the  river  to  the  site  of  the  rork.  The 
United  States  will  furnish  the  necessary  rights-of-way  from  existing  roads  on 
the  United  States  side  to  the  navigation  canal  and  the  east  abutment.  Arrange- 
ments for  temporary  access  road  or  roads  on  the  Canadian  side  of  t he  river  must 
be  made  with  the  Canadian  authorities. 

The  details  of  construction  of  the  temporary  access  roads  shall  be  sub- 
ject to  the  approval  of  the  contracting  officer.  The  roads  shall  be  maintained 
by  the  contractor  in  such  condition  as  to  provide  suitable  and  safe  access  for 
the  general  public  to  the  observation  platform  and  to  the  Government  field  office 

No  separate  payment  will  be  made  for  the  construction  and  maintenance  of 
temporary  access  roads, 

(e)  The  contractor  will  be  required  to  construct  a  covered  wooden 
observation  platform  having  an  area  of  about  six-hundred  (60O)  square  feet 
for  the  use  of  the  general  public.  This  platform  shall  be  constructed  at  a 
location  selected  by  the  contracting  officer.  The  contractor  shall  also 
provide  suitable  and  safe  access  to  the  observation  platform  for  the  general 
public  so  that  it  may  observe  the  work  in  progress.  No  separate  payment  will 
be  made  for  this  work. 

1-15.   GAilP  CONSTRUCTION  AND  SUPERVISION. 

(a)  The  construction,  operation  and  maintenance  of  facilities  for 
the  qxiartering  and  subsisting  of  the  contractor's  employees  will  be  subject 
to  the  approval  of  the  contracting  officer  if  the  facilities  are  located  on 
Government  property.  The  contractor  will  be  permitted  to  construct  such 
facilities  on  the  right-of-way  owned  by  the  Government  only  at  such  locations 
specifically  approved  by  the  contracting  officer.  The  type  of  construction 
and  design  for  the  buildings  erected  by  the  contractor  will  u?  subject  to  the 
approval  of  the  contracting  officer.  Exi^ensive  or  permanent  types  of  con- 
struction will  not  be  required,  but  no  unsightly,  unsanitary  shacks  or  shanties 
will  be  permitted.  The  contractor  will  be  required  to  comply  with  State  and 
local  laws  relative  to  police  and  sanitary  measures  and  with  other  protective 
measures  imposed  by  the  contracting  officer  in  the  administration  of  his  camps. 
In  the  event  of  noncompliance  with  such  laws  and  regulations,  the  contracting 
officer  will  enforce  them  at  the  expense  of  the  contractor.  The  contracting 
officer  may  require  the  contractor  to  discharge  any  employee  from  the  isork  for 
violation  of  camp  regulations.   (See  paragraph  1-21). 

(b)  In  the  event  the  contractor  makes  arrangements  with  landowners, 
other  than  the  Government,  near  the  site  of  the  work  for  the  construction  of 
temporary  facilities  for  the  quartering  and  subsisting  of  his  employees,  he  will 
be  subject,  in  the  operation  and  maintenance  of  such  a  camp,  to  all  the 
provisions  of  subparagraph  (a)  above  with  respect  to  the  requirements  for 
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compliance  with  all  State  and  local  laws  relative  to  police  and  sanitary  measures, 
and  with  measures  such  as  safety,  fire  hazard  and  protection,  etc.,  imposed  by 
the  contracting  officer.  In  the  event  of  noncompliance  with  such  laws  and  re- 
gulations while  operating  and  maintaining  a  temporary  camp  not  on  the  Govern- 
ment-owned or  controlled  property,  the  contracting  officer  will  enforce  them  at 
the  expense  of  the  contractor.  The  contracting  officer  may  require  the  con- 
tractor to  discharge  from  the  work  any  employee  for  violation  of  camp  regulations, 

notwithstanding  the  fact  that  the  camp  may  not  be  located  on  Government -owned 
or  controlled  property, 

(c)  In  the  event  the  contractor  provides  subsistence  for  his  employees, 
ha  shall  also  provide  subsistence  to  such  Government  employees  as  may  require 
such  accommodations  and  at  the  same  rates  charged  his  own  employees, 

(d)  No  business  or  recreational  facilities  diall  be  established  or 
operated  on  Government-owned  or  controlled  lands  without  the  written  approval  of 
the  contracting  officer, 

1-16,  BORROW  PITS, 

(a)  Should  the  contractor  locate  deposits  of  bank  run  sand  and  gravel 
or  other  materials  within  the  Goverhment-con trolled  area  in  the  reservoir  or 
adjacent  to  the  site,  which  are  satisfactory  to  the  contracting  officer,  he  may, 
on  approval  of  the  contracting  officer  use  such  deposits.  No  charge  wil*  be 
made  to  the  contractor  for  materials  authorized  to  be  taken  from  Government- 
controlled  lands  and  used  in  the  work  covered  by  these  specifications.  All 
borrow  pits  shall  be  left  in  a  neat  and  sightly  condition,  and  all  pits  above 
the  normal  ground  water  table  shall  be  adequately  drained.  Side  slopes  shall  be 
not  steeper  than  1  on  3.  No  separate  payment  will  be  made  for  such  work, 

(b)  Approval  of  material  sources  by  the  contracting  officer  shall  not 
constitute  approval  of  all  materials  taken  from  such  deposits  and  the  contractor 
will  be  responsible  for  the  quality  of  all  material  used  in  the  work, 

(c)  Should  the  contractor  obtain  materials  from  deposits  on  private 
lands  he  shall  pay  any  royalties  or  other  charges  required,  and  the  contracting 
officer  assumes  no  responsibility  for  such  use,  and  the  Government  will  not  be 
obligated  in  any  way, 

1-17,  DATUM  AND  REFERENCE  BENCH  MARKS.  -  The  plane  of  reference  used  in 
these  specifications  and  on  the  drawings  is  Mean  Sea  Level,  Elevations  re- 
ferring to  this  datum  plane  are  to  be  determined  from  the  following  bench  mark; 
See  Bulletin  314,  Results  of  Spirit  Leveling  in  New  York,  U.  S,  Geological 
Survey,  Page  60,  Tilden,  on  north  side  of  river  road,  on  town  line  between 
Lisbon  and  Waddington,  on  Southeast  face  of  post  office,  7»2  feet  from  south 
corner,  0,8  foot  above  ground;  center  punch  mark  in  brass  bolt  cemented  into 
foundation  stone  marked  "U,S,"  (U,  S,  Corps  of  Engineers  I3),  Elevation  269,953. 

1-18.  PHYSICAL  DATA. 

(a)  Foundation  data,  -  Investigations,  including  surveys,  borings, 
test  trenches,  pits  and  test  shafts  made  at  the  site  by  the  United  States  to 
determine  the  character  of  the  foundation  materials  are  shown  on  the  drawings 
referred  to  in  paragraph  1-04, 

The  United  States  does  not  guarantee  that  other  materials  will  not  be  en- 
countered nor  that  the  proportions  of  the  several  materials  will  not  vary  from 
those  indicated  by  the  explorations.  Bidders  are  expected  to  examine  the  site 
of  the  work,  the  logs  of  ooring,  test  pits,  probings,  and  the  cores 


1-13 


and  samples  which  are  available  at  the  U.  S.  Engineer  office,  Massena,  New 
York,  and,  after  InTestigation,  decide  for  themaelres  the  character  of  the 
materials  and  make  their  bids  accordingly. 

(b)  Weather  Conditlona.  -  Meteorological  data  in  the  fonn  of  rain- 
fall snow,  and  temperature  records,  prepared  frcm  records  covering  a  period  of 
33  years  (1907  to  1939,  inclusive),  of  the  U.  S.  Weather  Bureau  Station  at 
Canton,  New  York,  approximately  20  miles  south  of  the  site  of  the  work,  are 
as  followsi 


Temperature 

Precipitation 

Month 

Mean       Extreme 
Monthly     Max. 

Extreme 
Mln. 

Total        Inches 
^g^QS         Snow 

January 

16.8 

61 

-41 

2.64        14.9 

Febmary 

15.8 

^3 

-43 

2.30        15  J 

March 

27.9 

78 

.30 

2.60        13.1 

Iprll 

41*7 

85 

-1 

2,59       4.9 

May 

5k. 2 

93 

21 

3.03        0.2 

June 

63,5 

97 

30 

3.51        0 

July 

38.8 

99 

34 

3.62        0 

August 

66^ 

96 

35 

3.42        0 

September 

58.8 

91 

?5 

3.44        0.1 

Oc  tober 

47  J^ 

83 

14 

3.04       1.0 

Norember 

35.0 

73 

-25 

3.02       7^ 

December 

21.4 

61 

-37 

2.62       UJ 

water  temperatures 
to  1940,  indluaive) 

Lawrence  River  Water  Temnerature. 
prepared  from  records  covering  a 
of  the  City  Engineer,  Ogdensburg 

-  The  St,  Lawrence  River 
period  of  8  years  (1933 
,  New  York,  are  as  follows 

Water 

Desxe 

Temperature 
es  Fahrenheit 

Montn 

Mean 

Extreme             Extreme 
Mat.                  Min. 

January 

32-7 

36 

32 

February 

32.9 

37 

32 

March 

33.0 

37 

32 
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Mean  ExtreoM  ExtruM 

Month Mcailili Max. Mln^ 


April  36.2  46  32 

Ifey  46.9  60  37 

June  58. 8  66  49 

July  65.3  73  59 

August  70^  74  63 

September  64,6  72  59 

October  56,4  65  50 

Nbrember  46^  52  37 

December  35,7  44  32 

The  above  data  are  Included  for  the  Information  of  the  contractor.  The 
Government  assumes  no  responsibility  for  their  completeness  or  accuracy  or 
for  deductions,  interpretations,  or  conclusiona  drawn  therefrom, 

(d)  River  Stages.  -  The  mean  flow  of  the  St,  Lawrence  River  during 
the  period  i860  to  1940  was  237t000  c.f.s.  The  maximim  monthly  mean 
discharge  during  the  period  was  314*000  c,f,s.  and  the  minimum  144*000  c,f,8, 
the  gage  elevations  at  lock  25,  about  one  mile  below  the  damsite,  coz>res ponding 
to  the  above  discharges  are  Elevation  228,26,  mean;  233*4*  maximum;  and  221,0, 
minimum.  The  standard  low  water  datum  is  elevation  225.38*  for  a  discharge 

of  197*000  c.f.s.  Water  surface  elevations  at  the  damsite  will  be  approximately 
3  feet  above  those  at  lock  25, 

(e)  Utilities.  -  In  the  event  that  power  lines,  telephone  or  tele- 
graph lines,  pipe  lines,  cables,  or  other  utilities  are  encountered  with  in  the 
limits  of  the  work  including  the  access  right-of-way,  the  contractor  shall 
notify  the  contracting  officer  in  writing  of  any  necessary  changes  in  such 
utilities  not  less  than  30  days  in  advance  of  the  date  he  desires  such  changes 
made.  The  contracting  officer  will  arrange  for  the  relocation  or  reconstruction 
of  such  utilities  by  other  agencies,  or  will  authorize  the  contractor  to  remove 
them,  at  no  extra  cost  to  the  Crovernment,  to  the  extent  required  for  excution 

of  the  contract  work, 

1-19,  TRArBPORTATION  FACILITIES.  -  The  following  data  on  transportation 
facilities  is  furnished  for  the  information  of  the  contractor  but  the  Govern- 
ment assumes  no  responsibility  for  its  completeness  or  accuracy  and  the  con- 
tractor is  expected  to  investigate  the  conditions  and  determine  for  himself 
the  probable  transportation  facilities  available. 

(a)  Railroads.  -  The  Canadian  National  Railway  serves  the  town 
Iroquois,  Ontario,  which  lies  approxiamately  one  mile  from  the  site  of  the 
Canadian  end  of  the  Iroquois  Dam,  The  Norwood  and  St.  Lawrence  Railroad  serves 
the  village  of  Waddington,  N.  Y.,  approximately  five  miles  east  of  the  dam  site. 
The  Rutland  Railroad  passes  the  dam  site  approximately  eight  miles  to  the  south. 

(b)  New  York  State  Highway  No.  37  between  Waddington  and  Ogdensburg 
approaches  within  approximately  two  miles  of  the  dam  site.  Kings  Highway  No. 2 
on  the  Canadian  side  approaches  within  approximately  one  mile  of  the  dam  site. 
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(c)  Water.  -  The  lower  end  of  Galop  canal  is  at  Iroquois,  Ontario, 
approximately  one  mile  from  the  dam  site.  Locks  in  the  Galop  canal  generally 
limit  the  size  of  craft  to  widths  less  than  43  feet,  lengths  less  than  270 
feet,  and  drafts  less  than  Ih   feet.  For  a  detailed  description  of  the  existing 
canal  and  lock  clearances  and  depths,  the  contractor  is  referred  to  the  booklet 
•The  Canals  of  Canada",  published  by  the  Department  of  Transport,  Ottawa, 
Ontario,  Canada,  copies  of  which  are  ayailable  for  inspection  in  the  U.  S, 
E&gineer  Office,  Massena,  N.  Y.  The  navigation  season  is  usually  limited  by 
ice  conditions  to  the  period  from  April  20  to  December  1. 

1-20.   ORGANIZATION,  PLANT  AND  PROGRESS. 

(a)  The  contractor  shall  perform,  directly  and  without  subcontract- 
ing, not  less  than  fifty  percent  (30^)  of  the  work  to  be  calculated  on  the 
basis  of  the  contract  price. 

(b)  The  contractor  shall  employ  an  ample  force  of  preoperly  experiene 
men  and  provide  a  construction  plant  properly  adapted  to  the  work  and  of  suffi- 
cient capacity  and  efficiency  to  accomplish  the  work  in  a  safe  and  workmanlike 
manner  at  the  rate  of  progress  specified  in  his  bid.  All  plant  shall  be  aaln- 
tained  in  good  working  order  and  provision  shall  be  made  for  iniDediate  emergency 
repairs.  No  reduction  in  the  capacity  of  the  plant  employed  on  the  work  shall 
be  made  except  by  written  permission  of  the  contracting  officer.  The  measure 

of  the  ■capacity  of  the  plant'  shall  be  its  actual  performance  on  the  work  to 
which  these  specifications  apply.  It  is  understood  that  award  of  this  contract 
shall  not  be  construed  as  a  guaranty  by  the  United  States  that  plant  listed  in 
statement  of  contractor  for  use  on  this  contract  is  adequate  for  the  performance 
of  the  work, 

(c)  Should  the  contractor  fail  to  maintain  the  rate  of  progress 
proposed  in  his  bid,  the  contracting  officer  may  require  that  additional  men  or 
plant,  or  both,  be  placed  on  the  work,  working  if  necessai*y  during  additional 
periods,  or  a  reorganization  of  plant  layout  be  effected  in  order  that  work  be 
brought  up  to  schedule  and  maintained  there.  Should  the  contractor  refuse  or 
neglect  so  to  increase  the  number  of  men  or  plant,  or  both,  or  to  reorganize 
the  plant  layout  in  the  manner  satisfactory  to  the  contracting  officer,  the 
latter  may  proceed  under  the  provisions  of  Article  9  of  the  contract, 

1-21.   LIABILITY  AND  SAFETY  REQUIRQffiNTS . 

(a)  Accident  Prevention.  -  In  order  to  protect  the  life  and  headth 
of  employees  in  the  performance  of  this  contract,  the  contractor  will  camplj 
with  all  pertinent  provisions  of  the  "Safety  Requirements  in  Excavation  -  Buildii 

Construction"  approved  by  the  Chief  of  Engineers,  December  l6,  1941 i  (a  copy 
of  which  is  on  file  in  the  office  of  contracting  officer)  and  as  may  be  amended, 
and  will  take  or  cause  to  be  taken  such  additional  measures  as  the  contracting 
officer  may  determine  to  be  reasonably  necessary  for  this  purpose.  The  con- 
tractor will  maintain  an  accurate  record  of  and  will  report  to  the  contracting 
officer  in  the  manner  and  on  the  forms  prescribed  by  the  contracting  officer, 
all  cases  cf  death,  occupational  disease  and  traumatic  injury  arising  out  of  or 
in  the  course  of  employment  on  work  under  this  contract.  The  contracting  offic« 
will  notify  the  contractor  of  any  non-compliance  with  the  foregoing  provisions 
and  the  action  to  be  taken.  The  contractor  shall,  after  receipt  of  such  noties, 
immadiately  correct  the  conditions  to  which  attention  has  been  directed.  Such 
notice,  when  served  on  the  contractor  or  his  representative  at  the  site  of  the 
work,  shall  be  deeaed  sufficient  for  the  purpose  aforesaid.  If  the  contractor 
fails  or  refuaes  to  coaqply  promptly,  the  contracting  officer  may  issue  an  order 
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stopping  all  or  any  part  of  the  work.  When  satisfactory  corrective  action  is 
taken,  a  start  order  will  be  issued.  No  part  of  the  time  lost  due  to  any  such 
stop  order  shall  be  made  the  subject  of  claim  for  extension  of  time  or  for 
excess  costs  or  damages  by  the  contractor. 

(b)  The  contractor  will  not  be  allowed  to  block  or  obstruct  any 
public  highway  without  having  secured  prior  permission  from  the  contracting 
officer,  and  he  shall  provide  safe,  temporary  detours.  During  the  time  the 
public  highways  may  be  so  blocked,  the  contractor  shall  place  danger  lights, 
barricades  and  warning  signs  in  accordance  with  the  laws  of  the  State  of 
New  York. 

(c)  The  contractor  shall  be  responsible  that  his  employees  strictly 
observe  the  laws  of  the  United  States  affecting  all  operations  at  the  site 
under  the  contract.  He  shall  comply  with  all  applicable  Federal,  State  and 
local  laws,  including  those  concerning  the  inspection  of  boilers  and  other 
equipment,  the  licensing  of  engineers  and  other  employees, 

(d)  The  United  States  will  not  be  responsible  for  any  damage  to  or 
increased  difficulties  in  performance  of  the  work  under  this  contract  on  account 
of  any  scour  or  other  changes  in  the  river  bed  or  banks  or  water  currents  re- 
sulting from  other  construction  at  the  site,  and  no  payments,  allowances  or 
deductions  will  be  made  for  or  on  account  of  any  such  damage  or  difficulties, 

(e)  Nothing  in  this  paragraph  shall  be  construed  as  modifying  the 
responsibility  of  the  contractor  as  set  forth  in  Article  10  of  the  contract, 

1-22.  LIGHTS,  -  The  contractor  shall,  at  his  own  expense,  display  proper 
lights  continuously  each  night,  between  the  hours  of  sunset  and  sunrise  and 
during  fogs,  upon  cofferdams,  all  floating  plant  connected  with  the  work,  and 
all  ranges  and  other  stakes  in  connection  with  it,  when  necessary  in  the  opinion 
of  the  contracting  officer,  and  shall  be  responsible  for  all  damages  resulting 
from  any  neglect  or  failure  in  this  respect.  If  work  is  done  at  night  the  con- 
tractor shall  maintain,  from  sunset  to  sunrise,  such  lights  on  or  about  his 
plant  as  the  contracting  officer  may  deem  necessary  for  the  proper  observation 
of  the  operations « 

1-23.  USE  OF  EXPLOSIVES.  -  The  contractor  shall  use  the  utmost  care  in  the 
use  of  explosives  necessary  for  the  prosecution  of  the  work,  not  to  endanger  life 
or  property.  All  blasting  operations  shall  be  conducted  by  experienced  men  only. 
The  handling  and  use  of  explosives  shall  be  done  strictly  in  accordance  with 
the  latest  methods  and  rulings  to  insure  safety,  in  accoirdance  with  the  speci- 
fications issued  by  the  U«  S«  Bureau  of  Mines,  and  in  conQ)liance  with  the  local 
and  State  laws.  Failure  to  observe  necessary  precautions  will  be  sufficient 
grounds  for  temporary  suspension  of  the  work.  All  explosives  shall  be  trans- 
ported and  stored  in  a  secure  manner,  and  in  accordance  with  local  and  State 
laws;  all  vehicles  and  such  storage  places  shall  be  marked  clearly  "DANGER  - 
EXPLOSIVES,"  and  shall  be  in  the  c€u:e  of  competent  watchmen  at  all  times.  In 
no  case  shall  caps  or  other  detonators  be  stored  or  transported  with  dynamite 
or  other  explosives.  The  location  of  magazines  for  the  storage  of  explosives 
and  for  the  separate  storage  of  detonators  shall  be  subject  to  the  approval  of 
the  contracting  officer*. 

1-24.  PROPERTY  DAMAGE,.  - 

(a)  Damage  to  Government  property  or  to  the  works  due  to  failure  of 
the  contractor  to  carry  out  the  terms  of  the  contract  and  specifications,  to 
take  reasonable  precautions,  or  to  maintain  progress  to  approved  schedules,  or 
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to  carry  out  the  Instructions  of  the  contracting  officer  shall  be  made  good 
by  the  contractor  without  expense  to  the  United  States.  He  will  also  be  held 
responsible  for  any  damage  done  to  adjoining  property  through  his  neglect  or 
failure  to  take  proper  precautions  (see  Article  10  of  the  contract), 

(b)  The  contractor  will  not  be  held  responsible  for  damage  sus- 
tained by  the  permanent  work  from  accident,  flood,  or  exposure  where  such 
damage  is  not  due  to  his  fault  or  negligence  and  where  the  work  is  being  con- 
ducted in  accordance  with  the  terms  and  schedule  of  the  contract  and  speci- 
fications, but  he  shall  make  such  repairs  as  the  contracting  officer  may  direct 
to  such  damaged  portions  of  the  work,  at  the  applicable  contract  unit  prices 
for  the  various  items  of  work. 

1-23.  DBPBCTION. 

(a)  The  work  will  be  conducted  under  the  general  direction  of  the 
contracting  officer  and  will  be  inspected  in  accordance  with  Article  6  of  the 
contract  by  inspectors  appointed  by  him.  The  inspectors  will  keep  a  record 
of  the  work  done  and  see  that  the  location  and  limit  marks  are  kept  in  proper 
order,  but  the  presence  of  the  inspector  shall  not  relieve  the  contractor  or 
his  responsible  agent  (see  Article  8  of  the  contract)  of  responsibility  for 
the  proper  execution  of  the  work. 

(b)  Should  the  contractor  refuse,  neglect  or  delay  compliance  with 
the  requirements  concerning  facilities  for  inspection  and  layout  (see  para- 
graph I-26),  the  specific  facilities  may  be  furnished  and  maintained  by  the 
contracting  officer,  and  the  cost  thereof  deducted  from  any  amounts  due  or  to 
become  due  the  contractor, 

(c)  Except  as  specified  in  this  paragraph,  in  Article  6  of  the 
contract,  and  in  paragraphs  I-31  (d)  and  I-26,  all  expenses  of  inspection  will 
be  borne  by  the  United  States. 

(d)  The  contractor  shall  furnish  a  suitable  room  containing  at  least 
150  square  feet  of  floor  space,  at  his  concrete  mixing  plant  for  a  Government 
laboratory  to  be  used  for  temporary  storage  of  concrete  cylinders,  and 
determination  of  moisture  content  of  the  concrete  aggregate.  This  room 

shall  be  protected  fran  the  weather,  properly  lighted,  provided  with  necessary 
work  tables  and  benches,  and  shall  be  heated  if  concrete  woiic  is  done  in 
cold  weather.  The  location  for  this  room  shall  be  subject  to  the  approval  of 
the  contracting  officer.  The  contractor  shall  provide,  during  the  construction 
period,  electricity  for  light  and  miscellaneous  uses,  see  paragraph  1-11 
(b),  and  an  adequate  supply  of  water  for  drinking  and  sanitary  purposes  in  the 
Government  field  office,  constructed  in  accordance  with  Section  XI  of  these 
Specifications. 

(e)  Portable  Buildin/;:s.  -  The  contractor  shall  furnish  two  suit- 
able portable  buildings,  located  as  required  by  the  contracting  officer  with- 
in the  site  of  the  work,  for  use  by  the  Government.  These  buildings  shall  be 
approximately  10  feet  by  12  feet  and  shall  be  supplied  with  an  instrument  rack, 
a  built-in  desk,  clothes  lockers,  supply  cabinet  with  lock,  bench  and  such 
other  appurtenances  as  may  be  required  by  the  contracting  officer.  The 
buildings  may  be  of  any  type  construction  as  approved  by  the  contracting  officer 
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and  shall  be  movable,  as  the  contracting  officer  may  require  them  to  be  shifted 
during  progress  of  the  work.  They  shall  be  reasonably  weatherproof,  and 
shall  be  supplied  with  heat  and  electric  lights  without  cost  to  the  Govern- 
ment* 

(f)  It  is  understood  that  any  instructions,  or  decisions  given  by 
a  superior  officer,  through  the  contracting  officer,  are  to  be  considered  in- 
structions or  decisions  of  the  contracting  officer,  in  all  cases  vhere,  tinder 
the  terms  of  this  contract,  decision  rests  with  the  contracting  officer. 

1-26.  LINES,  GRADES  AND  MEASUREjaENTS . 

(a)  The  work  shall  be  carried  out  in  strict  accordance  with  line, 
grades,  and  dimensions  shown  on  the  drawings  or  as  directed  from  time  to  time  by 
the  contracting  officer. 

(b)  The  contractor  shall,  at  his  own  expense,  furnish  all  stakes, 
templates,  patterns,  platforms  and  special  labor  that  may  be  required  in  setting 
and  cutting,  or  laying  out  any  part  of  the  work. 

(c)  The  contracting  officer  will  furnish  the  control  points,  lines, 
grades,  and  elevations  necessary  to  enable  the  contractor  to  perform  the  con- 
struction work.  After  this  layout  has  been  made  by  the  contracting  officer,  it 
shall  be  the  responsibility  of  the  contractor  to  supply  and  maintain  all 
additional  survey  points,  grade  stakes,  form  locations  and  other  work  lines 
necessary  for  the  proper  execution  and  conduct  of  t he  work.  From  time  to  time 
during  the  progress  of  the  work,  the  contracting  officer  will  check  the  con- 
tractor's lines  and  grades  to  determine  whether  or  not  the  work  is  being  ac- 
curately and  properly  executed,  but  such  checks  will  in  no  way  relieve  the 
contractor  of  the  responsibility  for  executing  the  work  in  accordance  with 

the  plans  and  specifications,  and  the  original  field  layout  furnished  by  the 
contracting  officer. 

(d)  Bench  marks,  triangulation  stations,  and  principal  control  points 
shall  be  preserved  by  the  contractor  and  in  case  of  their  destruction  or  re- 
moval by  him  or  his  employees,  they  will  be  replaced  by  the  contracting  officer 
at  the  contractor's  expense. 

1-27.  CHANGES  AND  CHANGED  CONDITIONS.  -  When  changes  are  made  in  the 
specifications  or  drawings,  or  changed  conditions  are  encountered  during 
the  progress  of  the  work,  which  cause  an  increase  or  decrease  in  the  amount 
due  xinder  the  contract,  or  in  the  time  required  for  its  perfonnance,  an 
equitable  adjustiaent  shall  be  made  in  accordance  with  Articles  3  ^^^  k   of  the 
contract • 

1-28.  MINOR  MODIFICATIONS.  -  The  right  is  reserved  to  make  such  minor 
changes  in  the  execution  of  the  work  to  be  done  under  these  specifications  as, 
in  the  jud^ent  of  the  contracting  officer,  may  be  necessary  or  expedient  to 
carry  out  the  intent  of  the  contract  1  provided,  that  the  unit  cost  to  the  con- 
tractor of  doing  the  work  shall  not  be  increased  thereby,  and  no  increase  in 
xuait  price  over  the  contract  rate  will  be  paid  to  the  contractor  on  account  of 
such  changes.  (See  Articles  3,  4*  £^d  5   of  the  contract.) 
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1-29.   CLUHS,  PROTKSTS  IND  IFFSILS. 

(a)  If  the  contractor  co&flldsrs  any  work  demanded  of  him  to  be  out- 
side the  requirement 8  of  the  contract  or  if  he  coneidere  any  action  or  ruling 
of  the  contracting  officer  or  of  the  inspectors  to  be  unfair,  the  contractor 
shall  without  undue  delay,  upon  such  demand,  action,  or  ruling,  sutmit  his  pro*- 

test  thereto  in  writing  to  the  contracting  officer,  stating  clearly  and  in  detail 
the  basis  of  his  objections.  The  contracting  officer  shall  thereupon  promptly 
investigate  the  complaint  and  furnish  the  contractor  his  decision,  in  writing, 
thereon.   If  the  contractor  is  not  satisfied  with  the  decision  of  the  contract- 
ing officer,  he  may,  within  thirty  days,  appeal  in  writing  to  the  Secretary  of 
War,  whose  decision  or  that  of  his  duly  authorized  representative  shall  be  final 
and  binding  upon  the  parties  to  the  contract.  Except  for  such  protests  or 
objections  as  are  made  of  record  in  the  manner  herein  specified  and  within 
the  tina  limit  stated,  the  records,  rulings,  instructions  or  decisions  of  the 
contracting  officer  shall  be  final  and  conclusive. 

(b)  All  appeals  frcm  decisions  of  the  contracting  officer  authorized 
under  the  contract  shall,  be  addressed  to  the  Secretary  of  War,  Washington,  D. 
C*  The  appeal  shall  contain  all  the  facts  or  circuAstancee  upon  which  the 
contractor  bases  his  claiB  for  relief  and  should  be  presented  to  the  contracting 
officer  for  transmittal  within  the  time  provided  therefor  in  the  contract. 

1-30.  PATENTS.  -  The  contractor  shall  hold  and  save  the  Government,  its 
officers,  agents,  servants  and  employees,  harmless  frcm  liability  of  any 
nature  or  kind,  including  costs  and  expenses  for  or  on  account  of  any  i>at anted 
or  iinpatented  invention,  article  or  appliance  manufactured  or  used  in  the 
performance  of  this  contract t  including  its  use  by  the  Government* 

1-31.  STANDARD  TESTS,  QUALITY  AND  GOAPANTEES. 

(a)  All  materials  furnished  by  the  contractor,  supplies  and  parts, 
and  assemblies  thereof,  entering  into  the  work  to  be  done  under  these 
specifications,  shall  be  tested  as  specified  herein,  or  if  not  si>ecified,  in 
confoimity  with  Article  6  of  the  contract  and  according  to  the  best  modem 
approved  methods  for  the  particular  type  and  class  of  work. 

(b)  Unless  otherwise  authorized  or  directed,  where  standard  publish- 
ed specifications  of  recognized  authorities  or  organizations  are  specified, 
the  latest  revision  of  such  specifications  current  at  the  time  the  work  is  ex- 
ecuted shall  govern. 

(c)  Unless  waived  in  writing  by  the  contracting  officer,  all  tests  anc 
trials  shall  be  made  in  the  presence  of  a  duly  authorized  representative  of  the 
contracting  officer.  When  the  presence  of  the  inspector  is  so  waived,  sirorn 
statements,  in  triplicate,  of  the  tests  made  and  the  resilts  thereof,  shall  be 
furnished  the  contracting  officer  by  the  contractor  as  soon  as  possible  after 

the  tests  are  made. 

(d)  All  costs  of  all  tests  and  trials,  excepting  the  expenses  of 
the  Government  inspector,  shall  be  borne  by  the  contractor  and  shall  be  in- 
cluded in  the  contract  price,  unless  specified  othei^/ise. 
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(ft)  In  accordance  with  Article  7  oi  the  contract,  all  materials, 
supplies  and  articles  furnished  and  incorporated  in  the  permanent  structure  shall 
be  of  the  highest  grade,  free  from  defects  and  imperfections,  of  recent  man- 
ufacture, and  unused,  V/orkmanship  shall  be  of  the  highest  grade  and  in  accord- 
ance with  the  best  modern  standard  practice, 

(f)  All  articles,  supplies,  equipment,  parts  and  assemblies  there- 
of, of  standard  manufacture,  or  for  which  detail  design  or  requirements  are 
not  prescribed  in  these  specifications  shall  be  guaranteed  by  the  contractor 
against  any  failure  in  proper  use  or  operation,  caused  by  defective  material, 
workmanship  or  design,  for  a  period  of  one  year  from  the  date  of  final  accept- 
ance of  the  complete  work  under  this  contract.  Failure  in  any  part  due  to 
such  causes  vrithin  that  time  shall  be  promptly  and  satisfactorily  remedied  by 

the  contractbr  without  cost  to  the  United  States. 

o 

1-32.  PROTECTION  OF  STORED  MATERIALS.  -  All  materials,  supplies  and 
articles  delivered  at  the  site  shall  be  adequately  housed  or  otherwise  pro- 
tected against  deterioration  and  damage  to  the  satisfaction  of  the  contracting 
officer.  When  material  stored  at  the  site  and  partly  paid  for  is  not  adequately 
protected  by  the  contractor,  such  material  will  be  kept  protected  by  the  con- 
tracting officer  at  the  expense  of  the  c ontractor,  and  no  partial  payments  will 
be  made  upon  future  delivery  of  the  articles  or  commodities  in  question. 

1-33,  MISPLACED  MATERIAL.  -  Any  material  that  is  deposited  elsewhere  than 
place  designated  or  approved  by  the  contracting  officer  will  not  be  paid  for, 
and  the  contractor  may  be  required  to  remove  such  material  and  waste  it  or 
redeposit  it  as  directed, 

l-3i|.  STANDARD  STOCK  PRODUCTS. 

(a)  All  materials,  supplies  and  articles  furnished  shall,  wherever 

so  specified,  and  otherwise  wherever  practicable,  be  the  standard  stock  products 
of  recognized  reputable  manufacturers.  The  standard  stock  products  of  manufact- 
urers other  than  those  specified  will  be  accepted, when  it  is  proved  to  the  sat- 
isfaction of  the  contracting  officer  that  they  are  equal  in  strength,  durability, 
usefulness  and  convenience  f or  t he  purpose  intended  (see  Article  7  of  the 
contract).  Any  changes  required  in  the  details  and  dimensions  shown  on  the 
drawings  for  the  substitution  of  standard  stock  products,  other  than  those  pro- 
vided for,  shall  be  properly  made  as  approved  by  the  contracting  officer,  and 
at  the  expense  of  the  contractor.  The  referenoes  herain  to  brands  and  catalog 
numbers  are  intended  to  be  descriptive  and  not  restrictive,  and  are  used  only 
to  indicate  articles  that  will  be  satisfactory.  Other  makes  and  catalog 
numbers  will  be  accepted  provided  that  they  are  sir.iilar  and  equal  to  those 
specified  herein  or  called  for  on  the  drawings. 

(b)  Data  to  be  Submitted  for  Approval.   In  accordance  with  Article 

7  of  the  contract,  prior  to  the  placing  of  any  purchase  order  for  products  of  • 
standai^i  manufacture,  and  sufficiently  in  advance  of  the  proposed  purchase  date 
to  enable  the  contracting  office  to  determine  whether  the  proposed  product 
conforms  to  the  specifications,  the  contractor  shall  submit  for  the  approval  of 
the  contracting  officer  complete  descriptive  data  in  triplicate,  consisting 
of  dimensioned  drawings,  catalog  references  and  specifications,  typical  per- 
formance records,  and  such  other  information  as  may  be  required  to  be  submitted 
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0&  spaeial  foraiA  to  b«  furnished  by  the  contracting  offioor  to  identify  olearly 
each  product  in  question.  The  term  "or  equal"  shall  not  be  used  in  any  de- 
scriptive inforaation  furnished.  Except  at  the  contractor's  risk,  no  purchase 
order  shall  be  placed  for  emy  product  which  has  not  been  approred  by  the  con- 
tracting officer. 

(c)   final  Completion  Data.  -  There  shall  be  supplied  5  complete  sets 
of  date,  each  separately  bcxind  in  a  leather  binder,  for  each  ^Jor  item  of 
equipment  furnished  and  installed  under  this  contract.  These  data  shall  consisi 
of  all  necessary  instruction  bulletins,  complete  drawings,  complete  parts  and 
material  lists  positively  identifying  each  part,  manufacturer's  recomnendation 
as  to  spsre  parts,  and  all  other  necessary  data. 

1-35.   PRETEPENCE  FOP  DOMESTIC  APTICLES. 

(a)  With  reference  to  article  I8  of  the  contract,  because  the  materi- 
als listed  below,  or  the  materials  from  which  they  are  manufactured,  are  not 
mined,  produced,  or  manufactured,  as  the  case  may  be,  in  the  United  States  in 
sufficient  and  reasonably  available  commercial  quantities  and  of  a  satisfactory 
quality,  their  use  in  the  work  herein  specified  is  authorized  without  regard  to 
the  country  of  origin: 

Platinum  Nickel  Asbestos 

Chromium  Rubber  China  Wood  Oil  (Tung  Oil) 

Cork  Teak  Wood  Balsa  Wood 

Jute  Silk  English  Ball  Clay 

Kaurigum  Sisal  English  China  Clay 

Lac  Tin  Natural  Copper-Nickel 

Asphalt  Aluminum  Alloy 

Diamonds 

(b)  Articles,  materials  or  supplies  manufactured  in  the  United  States 
and  containing  mercury,  antimony,  tungsten  or  mica  of  foreign  origin  may  be  used 
in  the  work  herein  specified  because  such  manufactured  articles,  materials, 

or  supplies  have  been  manufactured  in  the  United  States  substantially  all  from 
articles,  materials,  or  supplies,  mined,  produced  or  manufactured,  as  the  case 
may  be,  in  the  United  States. 

1-36.   JNTEETKRENCE  WITH  OTHEP  CONTPACTORS.  -  Other  contractors  will  per- 
form work  on  the  Iroquois  Dam  pertaining  to  installing  and  placing  electrical 
equipment,  and  operating  equipment.   In  addition  other  ipajor  work  will  be  under- 
taken in  the  vicinity  at  approximately  the  same  time,  such  as  Point  Rockway  Lock 
and  the  part  of  the  canal  not  in  this  contract.  The  contractor  shall  not  inter- 
fere with  material,  appliances  or  workmen  of  the  United  States  or  of  any  other 
contractor  who  may  have  work  at  this  site.  As  far  as  practicable,  all  con- 
tractors shall  have  equal  rights  to  the  use  of  a  11  roads,  grounds,  and  adjacent 
river,  and  make  equitable  agreements  among  themselves  for  the  use  of  temporary 
railroads  and  highways.   In  case  of  disagreement  regarding  such  use,  the  decis- 
ion of  the  contracting  officer  shall  govern.   (See  Article  I3  of  the  contract.) 

1-37.  RESTORATION  OF  SITE.  -  Before  final  payment  is  made,  the  contractor 
shall  remove  from  the  site,  without  expense  to  the  United  States,  all  rubbish 
and  unused  materials  provided  by  him,  temporary  buildings,  cofferdeuns  and  other 
structures  erected  by  him,  shall  fill  all  holes  or  cavities  made  for  his 
convenience,  except  as  otherwise  provided,  and  shall  leave  the  whole  site  in 
good  order  and  condition,  all  as  required  by  the  contracting  officer. 
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1-jo.   WAur-  ATiu  LjiDun   r'ruvj.oj.wiNo. 

(a)  Pursuant  to  the  provisions  of  Article  17  of  revised  United  States 
Standard  Form  No.  23  the  following  wage  rates  have  been  determined  by  the 
Department  of  Labor: 

SCHEDULE  OF  WAGE  RATES 

Classification  Minimum  Rate  per  Hour 

Blacksmith 

Blacksmith  Helper 

Boilermaker 

Boilennaker  Helper 

Bricklayer 

Bricklayer  Tender 

Carpenter  (Skilled) 

Carpenter,  Apprentice,  1st  year 

Carpenter,  Apprentice,  2d  year 

Carpenter,  Apprentice,  3^  year 

Concrete  Finisher  (Rough  concrete) 

Concrete  Fonn  Stripper 

Concreteman  (Puddler,  Screeder,  Vibratorman  &  Curing) 

Conveyor  Tender 

De  ckhand  ( Dr edge ) 

Pumpman  (Spotter  &  Grademan) 

Electrician 

Electrician  Helper 

Engineman  (Stationary  Power  Plants) 

Fireman 

Glazier 

Hooktender  (Concrete  Placement) 

Laborer  (Conmon) 

Laborer  (Dredge) 

Machinist 

Machinist  Helper 

Mason  (Stone) 

Mechanic 

Mechanic  Helper 

Millwright 

Motonnan  (Dinky) 

Oiler 

Operators  of  Power  Equipment : 

Air  Compressor  (over  750  c.f .m.) 

Air  Compressor  (750  c.f.m,  and  under) 

Air  Hamner  (Jackhammer,  Pavement  Breaker,  etc.) 

Cement  Pump 

Concrete  Batching  Plant 

Concreti©  Mixer  , 

Concrete  Pump 

Core  Drill 

Crane  (except  Gantry  Crane) 

Derrick 

Dragline 

Elevating  Grader 

Gantry  Crane 

Grader  (Finish) 

Grader  (Rough) 

Grout  Machine 

Hoist 

Launch  Operator  (150  H.P.  or  under) 
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SCHEDULE  OF  WAGE  RATES  (CONTINUED) 
Claasification  ^     Minimum  Rate  per  Ha 

Pile  Driver 

Power  Saw 

PDwer  Scraper 

Pump  (100  H.P.  or  over) 

Pump  (under  100  H.P.) 

Screening  Plant 

Shovel 

Tractor  (under  33  H.P.  without  attachments) 

Tractor  (35  H.P.  and  over,  and  all  tractors 
with  attachments) 
Painter 
Pile  Drivennen,  Leadsmen,  Linesmen, 

Nozzlemen,  Winchmen 
Pipe  Fitter 
Pipe  Fitter  Helper 
Plasterer 
Plasterer  Tender 
Plumber 

Plumber  Helper 
Powderman 
Powderman  Helper 
Reinforcing  Steel  Worker 
Rigger 
Roofer 

Sheetmetal  Worker 

Signalman,  Concrete  Placement  (Rione  man) 
Structural  Steel  Worker 
Structural  Steel  Worker  Helper 
Teamster  (2  up) 
Teamster  (4  up  or  more) 
Tool  Dresser 

Truck  Driver  (under  k   tons) 
Truck  Driver  (4  tons  to  10  tons) 
Truck  Driver  (over  10  tons) 
Welder  (Certified  -  structural  steel) 
Welder  (Certified  -  other  than  structural  steel) 
Welder's  Helper 

(b)  Each  class  of  laborer  and  ^lechanic  specified  in  the  above  schedu! 
shall  receive  not  less  than  the  minimxmi  rate  of  wages  specified  therein,  except 
that  deductions  from  wages  paid  may  be  made  as  required  by  any  laws  now  or 
hereinafter  in  force,  in  the  state  in  which  this  project  is  situated,  calling 
for  contributions  by  employees  from  earnings  to  funds  maintained  in  the  ad- 
ministration of  an  unemployment  compensation  law  under  the  Social  Security  Act. 
In  the  event  that  it  becomes  necessary  to  employ  any  laborer  or  mechanic  who» 
work  is  not  covered  by  any  of  the  classifications  in  said  schedule,  he  shall 
be  paid  not  less  than  the  prevailing  rate  of  wages  for  the  class  of  work  dont 
by  him.  Such  rate  shall  be  predetermined  by  the  contracting  officer.  In  caai 
any  dispute  arises  as  to  what  are  the  prevailing  rates  of  wages  for  work  of  • 
similar  nature  which  cannot  be  adjusted  by  the  contracting  officer,  the  matter 
shall  be  referred  to  the  Secretary  of  Labor  for  determination  and  his  decisioo 
thereon  shall  be  conclusive  on  all  parties  hereto. 

(c)  The  contractor  will  be  required  to  furnish  identification 
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badges  for  all  his  employees.  These  badges  will  show  the  employee's  photograph, 
printed  name,  and  signature,  and  v/ill  be  of  a  design  approved  by  the  contracting 
officer. 

(d)  The  contractor,  in  performing  the  v/ork  required  by  this  contract, 
shall  not  discriminate  against  any  worker  because  of  race,  creed,  color,  or 
national  origin. 

(e)  The  contractor  agrees  that  the  provisions  6f  paragraph  (d) 
^ove  V. ill  also  be  inserted  in  all  of  his  subcontracts.  For  the  purpose  of 
this  article  a  subcontract  is  defined  as  any  contract  entered  into  by  the  con- 
tractor with  any  individual,  partnership,  association,  corporation,  estate,  or 
trust,  or  other  business  enterprise  or  legal  entity,  which  involves  performancct 
wholly  or  in  part  at  the  site  of  the  work,  of  some  part  of  the  work  to  be  per- 
formed under  this  contract. 

1-39.  REPORTS  TO  DEPARTMENT  OF  LABOR.  -  The  contractor  will  report 
monthly,  and  will  cause  all  subcontractors  to  report  in  like  manner,  within 
five  days  after  the  close  of  each  calendar  month,  on  forms  to  be  furnished 
by  the  Department  of  Labor  the  number  of  persons  on  their  respective  payrolls, 
the  aggregate  amount  of  such  payrolls,  the  man  hours  worked,  and  the  total  ex- 
penditures for  materials.  He  shall  furnish  to  the  Department  of  Labor  the  names 
and  addresses  c  all  subcontractors  on  the  work  at  the  earliest  date  practi- 
cable, pro\ ide'  that  the  foregoing  shall  be  applicable  only  to  work  at  the  site 
of  the  constru'  ion  project.  Copies  of  all  data  furnished  the  Department  of 
Labor  shall  be  .romptly  furnished  the  contracting  officer. 

I-40.  IN7DIGES.  -  The  contractor  shall  furnish  the  contracting  officer 
with  copies  of  all  invoices  for  the  purchase  of  materials,  supplies  and  plant 
in  connection  with  the  v;ork  to  be  performed  under  these  specifications.  The 
contractor's  records  shall  be  subject  to  inspection  by  the  contracting  officer 
to  verify  the  accuracy  and  completness  of  the  information  furnished^ 

I-4I.  COST  DATA.  -  The  Government " will  keep  a  record  of  the  costs  of  the 
work  performed  under  these  specifications  and  the  contractor  shall  pennit  the 
contracting  officer  to  have  access  to  his  timekeeping,  invoices  and  plant 
records  for  this  purpose.  The  contractor  shall  also  furnish  the  contracting 
officer  vith  a  statement  of  the  initial  cost  and  date  of  purchase  of  all 
plant  used  in  connection  with  the  work. 

1-42.  ADJUSTMENT  OF  CONTRACT  PRICE  BY  REASON  OF  CHANGE  IN  FEDERAL, 
STATE  OR  LOCAL  TAXES.  -  The  contract  price  will  be  considered  to  include  all 
Federal,  State  and  local  taxes  imposed  prior  to  the  date  of  opening  bids  and 
applicable  to  the  undertaking.  If  any  privilege,  sales,  gross  receipts  or 
other  tax  (exclusive  of  taxes  on  net  income  or  undistributed  profits),  ap- 
plicable to  the  undertaking  and  payable  directly  by  the  contractor,  is  im- 
posed or  changed  after  the  date  of  opening  bids  by  Federal  or  State  enactment, 
then  the  contract  price  will  be  increased  or  decreased  accordingly  and  any 
amount  due  or  chargeable  against  the  contractor  as  a  result  thereof  will  be 
adjusted  on  payment  vouchers  as  separate  items. 

•    l-43«  SUBCONTRACTORS.  -  Subcontractors  and  their  employees  shall  be  con- 
sidered to  be  employees  of  the  contractor  as  the  term  "employee"  is  used  in 
these  specifications. 

1-44*  SITE  OF  WORK.  -  The  tenxi  "Site  of  the  Work",  as  used  in  these  speci- 
fications and  in  Articles  17  and  I9  of  the  contract,  will  embrace  all  areas  where* 
in  field  operations  are  condntted  by  the  contractor  in  connection  with  this 


contract,  including  work  areea,  ahops,  yarda,  campa,  etc.,  irreapective  of 
whether  such  operating  areaa  lie  within  the  limita  of  work  areaa  or  righta-of- 
way  shown  on  the  drawinga. 

1-45.  ASSIGNMENT  OF  CLAIMS.  -  The  Act  of  October  9,  19^0  (Public  No. 
811,  76th  Congreaa)  provides  ttet  Sections  3i|77  and  3737t  Revised  Statutes, 
ahall  not  apply  to  any  case  in  which  the  moneys  due  or  to  become  due  from 
the  United  States,  under  a  contract  providing  for  payments  aggregating  $1,000 
or  more,  are  assigned  to  a  bank,  trust  company,  or  other  financing  inatitution, 
including  any  Federal  lending  agency.  An  assignment  may  be  made  under  this 
contract,  pursuant  to  the  Act  of  October  9,  I9L0,  cited  above,  and  aubject  to 
the  further  provision  stated  below  1 

(a)  Any  assignment  shall  cover  all  amounts  leyable  under  this  con- 
tract and  not  already  paid  and  shall  not  be  made  to  more  than  one  party,  ex- 
cept that  any  such  assignment  may  be  made  to  one  party  as  agent  or  trustee  for 
two  or  more  parties  participating  in  such  financing. 

(b)  Any  claim  under  this  contract  which  may  be  assigned  may  be  sub- 
ject to  further  assignment  to  a  bank,  trust  company,  or  other  financing  institu- 
tion, including  any  Federal  lending  agency,  and  to  similar  further  assignment! 
provided,  that  any  such  assignee  shall  file  written  notice  of  the  further 
assignment  together  with  a  true  copy  of  the  instrument  nf  further  assignment 
with  the  contractor  rnd  also  as  provided  in  proviso  k   of  section  1  of  the 
Assignment  of  Claims  Act  of  19i]0  (Public  No.  61I,  76th  Congress)  in  respect  of 
original  assignment, 

(c)  No  assignee  shall  divulge  any  information  concerning  the  con- 
tract, or  contained  therein,  except  to  those  i>ersons  necessarily  concerned 
with  the  transaction. 

(d)  Payments  to  an  assignee  of  any  claim  arising  under  this  contract 
shall  not  be  subject  to  reduction  or  set  off  for  any  indebtedness  of  the  assig- 
nor to  the  United  States  arising  independently  of  this  contract, 

1-/46.  ADJUSTMEICT  OF  PRICES  FOR  LABOR  AND  MATERIAL. 

(a)  The  following  terms  used  hereafter  are  defined  as  follows  1 

(1)  "Basic  hourly  earnings  index"  shall  be  determined  by  adding 
monthly  average  hourly  earnings  in  the  "  "  industry  as  indicated 

under  heading  ■ ■  in  the  monthly  panphlet  "Hourly 

Wages  and  Labor  Employment"  issued  by  the  Department  of  Labor  foi-:  the  month 
in  which  contract  time  comn-.ences,  the  five  (5)  months  preceding  such  month,  and 
the  six  (6)  months  succeeding  such  month;  and  then  dividing  this  total  by  twelve 
(12). 

(2)  "Basic  materials  index"  shall  be  determined  by  method  in 

(1)  above,  using  monthly  indices  for  item  ■ " 

in  the  monthly  pamphlet  "Wholesale  Prices"  issued  by  the  Department  of  Labor. 

(3)  "Monthly  labor  adjustment  index"  shall  be  detemined  from 
monthly  average  hourly  earnings  indent  if ied  as  to  source  in  (1)  above  as  followsi 
Add  the  average  hourly  earnings  for  the  month  for  v/hich  adjustment  is  being 
made,  the  two  preceding  months  and  the  two  succeeding  months;  and  then  divide 
this  total  by  five  (5)» 

(^4)  "Monthly  materials  adjustment  index"  shall  be  determined 
by  method  in  (3)  above,  using  monthly  indices  identified  as  to  source  in  (2) 
above. 

(5)  Above  contract  indices  in  (1),  (2),  (3),  and  (4)  shall 
be  computed  to  nearest  second  decimal  place,  taking  the  decimal  point  as  lo- 
cated in  indices  issued  by  the  Department  of  Labor.  When  third  decimal  place 
computes  to  5  or  over,  the  figure  in  second  decimal  place  shall  be  raised  to 
next  higher  figure, 
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(b)  (1)  The  proportion  of  the  contract  price  represented  by  labor, 
subject  to  adjustment  in  price,  is  accepted  as  _____^^_^___^____^____________ 

per  cent  of  the  contract  price. 

(2)  The  proportion  of  the  contract  price  represented  by  materi- 
als, subject  to  adjustment  in  price,  is  accepted  as  

per  cent  of  the  contract  price, 

(c)  (1)  The  labor  cost  for  entire  contract  as  determined  in  (b)  (1) 
above  shall  within  thirty  (30)  days  after  receipt  of  notice  to  proceed,  be 
divided  into  monthly  labor  cost  quotas,  prepared  by  the  contractor  and  subject 
to  the  approval  of  the  contracting  officer,  for  each  partial  or  vhole  calendar 
month  of  the  contract  time  beginning  with  the  notice  to  proceed, 

(2)  The  materials  cost  for  entire  contract  as  determined  in 
(b)  (2)  above  shall  be  similarly  divided  into  monthly  materials  cost  quotas 
within  thirty  (30)  days  after  receipt  of  notice  to  proceed. 

(d)  Adjustments  in  payments  shall  be  obtained  for  each  monthly  cost 
quota  as  follows:-  Multiply  monthly  cost  quota  by  the  appropriate  monthly  ad- 
justment index,  divide  by  corresponding  basic  index,  and  subtract  monthly  cost 
quota.  The  result  shall  be  added  to  or  deducted  from  payments  to  the  contractor. 

(e)  (1)   If  the  time  for  performance  of  this  contract  is  legally 
extended  by  the  contracting  officer,  there  shall  be  immediately  set  up  by  the 
contractor,  subject  to  the  approval  by  the  contracting  officer,  new  monthly 
cost  quotas  as  necessary.  These  r-  monthly  cost  quotas  may  extend  back  as  far 
as  any  month  for  vhich  adjustments  n  jiayments  have  not  been  completed,  but  the 
total  of  the  new  quotas  shall  not  e.:3eed  the  total  of  the  old  quotas  for  which 
adjustments  in  payments  have  not  been  completed, 

(2)  If  there  is  an  increase  or  decrease  in  the  vork  originally 
contemplated  under  this  contract,  there  shall  be  immediately  set  up  by  the  con- 
tractor, subject  to  the  approval  of  the  contracting  officer,  new  monthly  costs 
quotas  for  months  concerned. 

(3)  If  liquidated  damages  are  assessed  against  the  contractor 
under  the  contract,  such  liquidated  damages  shall  not  be  considered  in  making 
adjustments. 

(f)  The  adjustment  payment  or  deduction  for  any  one  month  shall 
normally  be  included  with  next  partial  contract  payment  after  receipt  of 
Department  of  Labor  indices  for  such  month. 

(g)  The  acceptance  and  final  payment  for  work  and/or  materials  under 
this  contract  shall  be  carried  out  as  elsewhere  provided  in  this  contract,  and 
amounts  retained  for  the  protection  of  the  Government  during  construction  shall 
be  promptly  paid  upon  final  acceptance:  Provided,  however,  that  an  amount,  as 
determined  by  the  contracting  officer,  for  protection  of  the  Government  in  adjust- 
ments not  yet  completed,  shall  be  retained;  and,  provided  further,  that  the  re- 
lease required  by  ___^___^________________^^__________^  will  contain  provision 

excepting  such  adjustment  payments  as- may  become  due  the  contractor. 

(h)  After  final  payment  for  basic  contractual  price  as  indicated  in 
paragraph  (g)  above  has  been  made,  adjustments  becoming  due  will  be  delayed 
until  all  indices  necessary  for  completion  of  all  adjustments  under  the  contract 
are  available,  when  one  lump  payment  or  deduction  shall  be  made  for  such  ad- 
justments. 

(i)  In  case  the  final  adjustment  in  the  contract  price  results  in 
a  net  deduction  from  the  contract  price,  the  contractor  and  his  sureties  shall 
be  liable  for  the  amount  thereof  until  it  is  refunded  to  the  Government. 

(j)  When  payment  obligations  under  the  contract  exceed  the  con- 
tract price  as  a  result  of  increases  in  labor  and/or  materials  costs  to  the 
extent  that  available  appropriations  are  exhausted,  the  Government  reserves 
the  right,  without  further  liability  to  suspend  further  vork  under  the  con- 
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tract  for  the  account  of  the  Government  or  t o  terminate  the  contract  on  pay- 
ment of  contractual  obligations  incurred  up  to  the  point  of  termination, 

l-!i7.  FINAL  EXAMINATION  AND  ACCEFTANCE.  -  V/hen  all  »ork  called  for  under 
this  contract  has  been  completed,  the  contracting-  officer  vill  make  a  thorough 
examination  of  the  same  and,  if  it  is  found  to  fully  comply  Kith  the  require- 
ments of  the  contract,  it  will  be  accepted  and  final  payment  vill  be  made  in 
accordance  with  the  provisions  of  Article  l6d  of  the  contract. 

1-kQ*  APPROVAL.  -  This  contract  shall  be  subject  to  the  vrritten  approval 
of  the  proper  authorities  to  be  designated  later  and  will  not  be  binding  until 
so  approved. 
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Specifications!     Iroquois   DEim 

SECTION  II 
DIVERSION  AID  CARE  OF  TI-iE  RIVER 
2-01.     WORK  TO  BE  DONE, 

(a)  General.   -     The  work  includad  under  this  section  includes  all 
work  required  in  coimection  v;ith  the  handling  of  v/ater  during  the  entire 
period  of  the  construction  of  the  dam  and  appiirtenant  v/orks.     The  principal 
items  of  the  uork  arc  (1)   the  construction,  naintcnance,  and  removal  of 
cofferdams  and  other  protective  works,    (2)  diversion  of  the   river,   and  (3) 
unwatering  and  maintaining  the  v/oiking  areas  free  frcm  vrater. 

(b)  Scope .   -     unless  othervvise  specified  or  athorizcd,  all  T7ork 
on  construction  which  foms  a  patrt  of  the  permanent  structure  shall  be  done 
in  areas  free  from  water.     The   contractor  shall  construct,  maintain,   and 
ranove  all   cofferdams  and  diversion  structures;   and  sliall  furnish  and  operate 
all  necessary  pumps  and  other  facilities  for  unwatering  and  maintaining  the 
various  areas  of  the  work   free  frcm  water.     On  completion  of  the  v.'ork  the 
contractor  shall   remove  all  cofferdams,   equipment,   and  temporary  structures 
as  specified  herein,   dispose   of  all   debris,   and  restore   the  work  area  to  a 
neat  and  sightly  condition.     The  price  bid  for  each  item  of  the  work  shall 
include  constructing,   handling,   placing,  maintaining,    operating,   and  removing 
such  v;ork,   and  furnishing  all  materials,   labor,   and  equipment  required, 
except  as  specified  herein. 

(c)     materials.  -  The  Government  will  furnish  all  timbers  for 
timber  cribs  and  all  necessary  drift  pins,   bolts,  v;ashers,   and  tie  rods 
(see  paragraph  1-10).     All  other  cofferdam  materials  shall  be  furnished  by 
the  contractor.     Borrow  areas  fran  v/hich  earth  fill  materials  may  be  obtained 
will  be  designated  on   the  plans  (see  paragraph  l-l6).     Sufficient  rock  for 
rock  fill,   crib  fill,    riprap,   and  derrick  stone  is  available  frcm  required 
excavation  in  the  Point  Rock\'ray  Canal. 

2-02.     RESPOI^BIBILITY. 

(a)  The  contractor  shall  be   responsible  for  the  proper  construc- 
tion,  handling,    placing,  maintaining,   operating,    and  removing  of  all   items 

of  the  cofferdams  and  diversion  structures  and  related  services.     Any  part  of 
the  temporary  or  permanent  structures  which  may  fail  or  be  damaged  due  to 
negligence  on  the  part  of  the  contractor  or  which  may  fail  or  be  damaged  during 
the  construction  and  placing  of  the  cofferdams,    and  any  damage  resulting  there- 
from,   shall  be   repaired  or  replaced  and  any  clsanup  of  debris  sbjall  all  be 
done  by  the  contractor  all   at  his  expense.     The   contractor  shall  also  be 
responsible  for  the  proper  care  of  materials  furnished  by  the  Government  and 
any  such  materials  which  are  damaged  or  broken  by  the  contractor  during  the 
unloading,    storing,   or  transporting  of  such  materials  or  in  the  prosecution 
of  the  woric  shall  be  replaced  by  the  contractor  at  his  expense. 

(b)  The  Goveriment  will  be  responsible  for  the  design  and 
adequacy  of  the  cofferdams  ar^  diversion   structures  of  the  plan  specified 
herein  and  shown  on  the  drawings  (hereinafter  designated  the  contracting 
officer's  plan),  except  for  failure  or  damage  resulting  frcm  negligence 

on  the  part  of  the  contractor.     The  Goverrmient  will  not  be  responsible  for 
the  design  and  adequacy  of  any  alternate  cofferdam  and  diversion  plan 
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proposed  by  the  contractor  as  hereinafter  specified  for  alternate  cofferdam 
and/or  diversion  plana,  (paragraph  2-03 )• 

(c)  In  the  event  of  failure  or  overtopping  of  cofferdam  or  diver- 
sion structures  where  built  in  accordance  with  tne  contracting  officer's 
plan,  the  contractor  shall  repair  any  damage,  including  cleanup  of  debris,  to 
any  part  of  the  temporary  facilities  or  peroKinent  construction;  and  he  shall 
be  paid  for  such  work  in  accordance  with  Articles  3  ^^'^  k   of  the  contract, 
and  the  time  of  contract  completion  shall  be  extended  by  an  amount  equal  to 
the  time  lost  as  determined  by  the  contracting  officer.   In  addition,  to  the 
payment  specified  for  work  done,  the  contractor  shall  be  paid,  as  compensa- 
tion for  extra  expenses,  a  lump  sum  of  $13*000  for  each  such  failure  or 
overtopping;  provided,  that  no  additional  such  payment  shall  be  made  for  a 
subseciuent  failure  or  overtopping  occurring  prior  to  resumption  of  work 
after  a  failure  or  overtopping.  No  payment  will  be  made  for  damage  to  the 
contractor's  equipment  or  materials. 

(d)  In  the  event  that  it  appears  probable  that  the  cofferdams  may 
fail  or  be  overtopped,  the  contractor  may  be  required  to  flood  the  cofferdam, 
la  such  event  he  shall  be  paid  for  cleanup  and  repairs  and  for  extra  expense 
and  the  time  of  contract  completion  shall  be  extended,  all  as  herein  provided 
for  failure  or  overtopping. 

(e)  The  contractor  shall  repair,  in  a  satisfactory  manner,  any 
damage  to  the  permanent  structure  caused  by  scour  of  ice  or  water;  and  he 
shall  be  paid  for  such  work  in  accordance  with  Articles  3  ^^^  k   of  tne 
contract. 

2-03 »  ALTERNATE  COFFERDAM  AND/OR  DIVERSION  PLArB. 

(a)  Bidders  may  submit,  subject  to  the  approval  of  the  contracting 
officer,,  plans  for  cofferdams  and/or  diversion  other  than  those  specified 
herein  ac   the  contracting  officer's  plan,  but  such  alternate  cofferdanjs  must 
provide  stability,  height,  watertightness,  and  working  space  within  the 
cofferdams  at  least  equal  to  the  contracting  officer's  plan. 

(b)  The  contractor  shall  assume  full  responsibility  for  the  de- 
sign and  adequacy  of  such  alternates,  excepdt  for  overtopping  where  the 
cofferdams  are  built  to  the  elevations  required  for  the  contracting  officer's 
plan,  and  no  payment  will  be  made  for  cleanup  or  repairs  in  the  event  of 
failure  of  such  alternate  cofferdams  nor  will  an  extension  of  the  contract 
time  be  allowed  for  time  lost.  The  Government  will,  however,  assume  re»poft»i- 
bility  for  overtopping  provided  that  the  oofferdfams  are  built  to  the  height 
specified  for  the  contracting  officer's  plan,  and  further  provided  that  any 
earth  and/or  rock  structure  is  built  to  an  elevation  not  less  than  2  feet 
above  the  elevation  specified  for  a  corresponding  timber  crib  structure.  In 
the  event  of  overtopping  where  cofferdams  are  built  to  the  specified  eleva- 
tions, payment  will  be  made  for  cleanup  and  repairs  and  for  extra  expenses, 
and  an  extension  of  contract  time  will  be  granted  all  as  provided  in  paragraph 
2-02  of  those  specifications  for  failure  and/or  overtopping.  Materials 
specified  to  be  furnished  by  the  Government  for  the  contracting  officer's 
plan  will  be  furnished  for  such  alternate  plans  if  adopted.  All  other 
materials  shall  be  furnished  by  the  contractor, 

2-04,   INTERFERENCE  WITH  OTHER  FUNCTIONS. 

(a)  Navigation,  -  The  St,  Lawrence  River  normally  carries  a  great 
deal  of  traffic  during  the  navigation  period  of  the  year,  and  it  is  impera- 
tive that  such  navigation  be  maintained  *ith  ^^e  least  possible  interference, 
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Navigation  proceeding  upstream  past  the  dam  site  enters  the  Galop  Canal 
below  the  dam  site  and  will  not  be  affected  by  the  construction  of  the  dam. 
Navigation  proceeding  downstream,,  however,  normally  leaves  the  Galop  Canal 
at  Locks  27  and  28  and  follows  tne  river  cannel  past  the  dam  site.   It  is 
possible  that  it  may  be  desired  to  continue  down-bound  navigation  in  the 
river  channel  past  the  dam  site  during  the  first  stage  of  construction, 
wnen  approximately  one-half  the  channel  will  be  opeti;  and  in  such  event  the 
contractor  shall  prosecute  his  work  in  such  manner  that  he  will  not  block 
the  open  channel  or  in  any  way  interfere  v/ith  navigation. 

(b)  The  contractor  shall  maintain  on  all  cofferdams  or  other 
structures  such  warnings,  lights,  or  other  signals  as  may  be  required  for 
navigation.  All  floating  debris  or  other  materials  which  may  be  dangerous 
to  navigation  shall  be  removed  from  the  river  and  no  holding  lines,  floating 
equipment,  anchor  structures,  or  other  obstacles  shall  be  permitted  in  or 
across  any  navigation  channel  without  prior  approval  of  the  contracting 
officer.   The  contractor  shall  be  responsible  for  any  damage  caused,  by  any 
debris,  equipment,  or  other  object  which  may  be  carried  from  the  site  of 
the  work  into  any  navigation  channel. 

2-05.   CONSTRUCTION  PROGRAM  AND  DIVERSION  PLAN. 

(a)  The  construction  program  proposed  by  the  contracting  officer 
contemplates  that  tne  dam  shall  be  built  in  two  sections,  closing  off  first 
approximately  one-half  of  the  river  channel,  then  the  remainder.  During 
tne  period  when  tne  first  section  of  the  channel  is  closed,  that  portion  of 
tne  dam  included  therein  shall  be  completed,  the  flow  of  the  river  Deing 
passed  down  the  open  section  of  the  channel.  During  the  period  when  tne 
remainder  of  tne  channel  is  closed  the  remainder  of  the  dam  shall  be  com- 
pleted, the  flow  of  tne  river  being  passed  tnrough  tne  gate  bays  of  the 
completed  portion  of  the  dam.  Each  section  snail  be  inclosed  by  cof f er(fema » 
as  shown  on  sheets  9  ^o  12  of  the  plans, 

(b)  Inasmuch  as  the  major  source  of  the  rock  available  for  use  in 
the  cofferdams  will  be  the  required  excavation  in  the  Point  Rockway  Canal, 
it  is  anticipated  that  the  section  of  the  structure  adjacent  to  the  United 
S'^ates  shore  will  be  completed  first  so  that  the  completed  structure  may  be 
used  as  an  access  road  to  the  second  step  cofferdams  and  construction* 
However,  if  the  contractor  so  desires,  he  may  elect  to  construct  the  section 
adjacent  to  the  Canadian  shore  first.   In  this  case  any  revisions  in  the  lay- 
out of  the  contracting  officer's  plan  of  cofferdams  necessitated  thereby  will 
be  made  by  the  Government.  The  Government  will  assiime  responsibility  for 
the  design  and  adequacy  of  cofferdams  constructed  according  to  such  revised 
contracting  officer's  plan  as  specified  in  paragraph  2-02  herein.. 

2-06*  COFFEBDAIJB, 

(a)  General »  -  The  proposed  cofferdam  layout  and  details  are 
shown  on  sheets  9  to  12  of  the  plans.   In  general  the  cofferdams  Schall 
consist  of  rock-filled  timber  cribs  connected  to  the  shore  by  rock  and 
earth  embankments*  The  whole  shall  be  founded  on  the  river  overburden, 
which  varies  from  20  feet  to  70  f^et  in  depth  and  consists  of  zones  of 
materials  varying  in  composition  as  shown  on  sheets  5  "to  8  of  ^^^   plans. 
Foundation  excavation  to  a  firm  foundation  which  will  be  unlikely  to 
erode  during  placement  of  the  river  arm  cribs  and  toe  trenches  for  coffer- 
dam embankments  shall  be  excavated  in  the  locations  and  to  the  base  widths  ■ 
and  side  slopes  as  shown  on  the  plans.  Due  to  the  variable  nature  of  the 
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OTerburdoD*  it  will  be  aecesaary  that  the  contracting  officer  determioe  at 
the  time  of  the  proaecutioa  of  the  cofferdam  excavation  the  actual  limits  to 
which  such  excavation  must  be  cfiuried.  Excavation  within  the  cofferdam 
shall  leave  a  berm  adjacent  to  tho  cofferdams  not  leas  than  30  feet  in  width, 
or  as  otherwise  determined  by  the  contracting  officer  as  required  for  condi- 
tions encountered,  and  shall  have  slopes  not  steeper  than  1^  horizontal  to 
1  vertical.  The  contracting  officer  reserves  the  right  to  extend  or  modify 
these  requirements  to  provide  for  the  safety  of  the  cofferdams  in  accordance 
with  conditions  encountered  in  the  prosecution  of  the  work, 

(b)  Cofferdam  Layout.  -  The  cofferdams  shall  be  constructed  as 
shown  on  the  plans.  Cribs  63  to  63  inclusive,  and  66  and  67,  all  of  which 
are  a  part  of  the  second  step  cofferdams,  and  supplementary  cribs  12A  and 
12B,,  shall  be  constructed  as  a  part  of  the  first  step  cofferdams  in  order  to 
protect  the  river  arm  of  the  first  step  cofferdams  from  scour.  Cribs  4  to  7 
inclusive  and  crib  I7  are  common  to  both  first  and  second  step  cofferdams. 
Cribs  18  to  20  inclusive,  which  are  a  part  of  the  first  step  cofferdams, 
shall  be  left  in  place  during  the  period  of  use  of  the  second  step  cofferdams 
for  protection  during  that  period.  The  second  step  cofferdams  shall  be 
connected  to  the  finished  portion  of  the  dam  by  a  timber  crib  bulkhead  as 
shown  on  the  plans.  Timber  cribs  in  the  upstream  and  river  arms  of  the 
cofferdaims  shall  be  constructed  to  elevation  235  and  in  the  downstream  an« 
to  elevation  233*  Rock  and  earth  embankments  shall  be  constructed  to 
elevation  237  in  the  upstream  arms  and  elevation  235  i^  ^^e  downstream  arms. 

2-07.   COFFERDAM  CONSTRUCTION, 

(tt)  Excavation.  -  In  locations  shown  on  the  plans  for  crib 
foundation  excavation,  or  as  otherwise  directed  by  the  contracting  officer, 
the  contractor  shall  excavate  the  overburden  to  firm  material  to  the  base 
width  and  side  slopes  shown  on  the  plans  and  to  the  depth  specified  by  the 
contracting  officer  at  the  time  of  prosecution  of  the  work.  The  purpose  of 
such  excavation  is  to  remove  loose,  unconsolidated  material  which  might  be 
eroded  during  construction  and  interfere  with  the  proper  fitting  and  plac- 
ing of  the  cribs.   It  is  anticipated  that  the  depth  of  such  excavation  will 
be  about  5  f-set.  Toe  trenches,  to  be  backfilled  .vith  impervious  materials, 
shall  be  excavated  in  the  locations  and  to  the  base  widths  and  side  slopes 
shown  on  the  plans  and  to  the  depth  determined  by  the  contracting  officer 
at  the  time  of  the  prosecution  of  the  work.  The  purpose  of  such  toe 
trenches  is  to  reduce  seepage  under  the  embankment  fills. 

(b)  Timber  Cribs  (in  place).  -  Cofferdam  cribs  shall  be  con- 
structed and  placed  as  shown  on  sheets  9  to  12  of  the  plans.  The  base  of 
each  crib  shall  be  shaped,  or  tailored,  in  vertical  steps  equal  in  height 
to  one  horizontal  course  of  timber,  to  fit  the  crib  foundation  as  determined 
by  soundings  to  be  taken  prior  to  the  construction  of  the  cribs  and  sub- 
sequent to  any  required  excavation.  Timbers  shall  be  fastened  by  means  of 
drift  pins  or  bolts  as  shown  on  the  plans.  Joints  in  horizontal  courses 
r-hall  be  staggered  so  that  two  consecutive  joints  in  a  vertical  plane  shall 
not  occur  within  the  limits  of  one  crib  pocket  and  shall  be  so  placed  that 
a  butt  joint  shall  not  occur  immediately  under  a  cross  timber.  Butt  joints 
shall  be  fastened  by  means  of  splice  blocks  as  shown  on  the  plans.  Holes 
for  drift  pins  shall  be  bored  with  a  bit  l/l6-inch  in  diameter  less  than 
the  thickness  of  the  drift  pin;  holes  for  bolts  shall  be  bored  with  a  bit 
equal  in  diameter  to  that  of  the  bolt;  aid  holes  for  tie  rods  shall  be 
bored  with  a  bit  l/16-inch  in  diameter  larger  than  the  rods.  Standard 
washers  shall  be  used  under  all  bolt  heads  and  nuts  which  would  otherwise 
come  into  contact  with  the  wood.   Drift  pins  shall  be  square  in  section, 
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sqxxara  ended,  and  without  taper,.  The  holding  line  attachments  are  shown 
on  the  plans  for  the  convenience  of  the  contractor.  The  use  of  the  holding 
line  attachments  as  shown  will  not  be  required,,  nor  will  the  use  of  such 
attachments  as  shown  relieve  the  contractor  of  the  responsibility  for  the 
safety  and  handling  of  the  cribs  during  construction  and  placing. 

(c)  For  cribs  exceeding  30  feet  in  width  timber  will  be  furnished 
in  lengths  such  that  not  more  than  one  butt  joint  will  be  required  in  any 
one  horizontal  member.  For  cribs  up  to  and  including  30  feet  in  width 
timbers  will  be  furnished  in  lengths  equal  to  the  width  of  the  crib.  Tim- 
bers for  weight  pocket  flooring  will  be  furnished  in  standard  lengths 
closest  to  the  lenghts  required, 

(d)  Bulkhead  cribs  shall  be  built  in  the  dry  to  connect  the 
second  step  cofferdam  to  the  completed  portion  of  the  darn*  They  shall  be 
protected  by  a  watertight  sheathing  on  the  river  face  as  shown  on  sheet  11 
of  the  plans  and  shall  be  connected  to  the  dam  and  to  the  outer  cribs  by  a 
watertight  seal* 

(e)  Steel  Sheet  Piling.  -  Steel  sheet  piling  shall  be  driven  ia 
the  locations  shown  on  the  plans  to  form  a  seal  in  the  river  overburden. 
Piles  shall  be  driven  to  rock  or  to  refusal  and  shall  be  interlocked  through- 
out their  length  to  form  a  continuous  wall.  Proper  precautions  shall  be 
taken  to  prevent  interlock  rupture  or  other  injury  to  the  piles;  and  any 
pile  improperly  driven  or  injured  in  any  manner  shall  be  removed  and  re- 
placed at  the  contractor's  expense.  The  top  of  the  piles  shall  be  at  the 
elevation  specified  for  the  top  of  the  cribs  against  which  they  are  driven. 

(f )  After  removal  from  a  cofferdam^  steel  sheet  piling  shall 
remain  the  property  of  the  contractor,  and,  if  in  a  satisfactory  condition^ 
may  be  re-used  by  him  in  another  part  of  the  work. 

(g)  Crib  Fill.  -  Crib  fill  shall  be  quarry  run  rock.  Fill  shall 
be  placed  in  the  weight  ixDckets  at  the  time  of  placing  the  cribs  to  trim  and 
sink  the  cribs.  After  the  cribs  are  in  place  all  pockets  shall  be  completely 
filled. 

(h)  Rock  Fill»  Cofferdam.  -  The  function  of  the  rock  fill  in 
embankments  is  to  form  an  initial  fill  to  the  surface  of  the  water  so  that  the 
flow  will  be  sufficiently  stopped  to  permit  placing  earth  fill.  The  ma- 
terial may  be  quarry  run  rock.  It  shall  be  placed  to  the  slopes  shown  in  the 
plans  and  to  the  height  of  the  surface  of  the  water  at  the  time  of  placing. 

(i)  Earth  Fill,  Cofferdam.  -  Earth  fill  in  cofferdam  embankments 
shall  be  impervious  earth  material  placed  by  dumping  or  by  other  suitable 
method.  The  earth  fill  shall  be  well-graded  clayey  material  or  silty  sand 
and  gravel;  and  of  the  material  pasing  the  1/4-inch  screen  at  least  25  per- 
cent by  weight  shall  pass  the  200  mesh  3<;reen.  Iidaterial  meeting  these 
specifications  is  available  from  the  borrow  areas  indicated. 

(j)  Riprap,  Cofferdam.  -  Riprap  shall  consist,  in  general,  of 
stones  weighing  23O  pounds  or  more,  and  not  less  than  I3  pounds,  placed  to 
a  thickness  of  3  feet  in  a  direction  normal  to  the  slope  of  the  embankment. 
Ho  hand  placing  or  sorting  shall  be  required  but  the  finished  surface  shall 
conform  to  the  slope  lines  as  shown  on  the  plans.  Any  rock  used  to  fill 
depressions  or  irregularities  in  the  embankment  shall  be  placed  at  the 
contractor's  expense. 

(k)  Derrick  Stone,  Cofferdam.  -  Derrick  stone  shall  consist  of 
stone  weighing  not  less  than  1,000  pounds  and  having  a  least  dimension  not 
less  than  one-half  the  greatest  dimension.   Derrick  stone  shall  be  placed 
at  the  toe  of  the  fill  against  the  river  arm  cribs  of  the  first  step  coffer- 
deuns,  as  shown  on  the  plans,  and  at  any  other  location  where  excessive  scour 

or  high  velocities  of  flow  make  such  protection  desirable  as  determined  by 
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the  contracting  officer, 

(1)     Cofferdam  Removal.   -  After  the  ccmpletion  of  the  work  inclosed 
by  the  cofferdams  or  after   such  v.oric  has  progressed  to  a   stage  where   sach 
protection  is  not   required,    the  cofferdams  shall  be   removed.     Any   cofferdams 
T/ithin  the  area   required   to  be  e  xcavated  for  the  approach  to  the  Point  Hockiray 
Canal,   as  shovm  on   shoot  12   of  the  plans,    shall  be  completely  removed.     All 
other  cofferdams  shall  be   removed  to  elevation  200.     All  materials  in  the 
cofferdams,    including  materials  furnished  by  the  Government,   s'ruall  becoBe  the 
property  of  the   contractor  and   shall  be  removed  by  him.     Timber  cribs  may,    if 
desired,   be  broken  up  by  blasting;   provided,    that   such  blasting  shall  be 
carried  out  in   such  a  ma.  ner  as  not  to  injure   the  permanent   stricture  and  that 
any  damage  caused  by  such  blasting  shall  be   repaired  by  the  contractor  at  his 
expense.     Eartli  and  rock  materials  roaoved   fron   the  cofferdam  may  be  v;asted  in 
the  river  or  in  the   spoil  areas   shoT7n  on  the  plans;   provided,   that   such  material 
shall  not  be  peimitted  to  accaT.ulate  in  piles  or  m.unds  nor  to  an  elevation 
hir-^er  than  elevation  200  in  the  river,  and  farther  provided  that  no  material 
siiall  be  v/acted  in  any   area  provided  for  navigation  cha  nels  or  in  the  approach 
to  the  Point  Roclcvay  Canal.     All   tiabers  or  other  floating  material  shall  be 
i^emoved  frcn  the   river  and  disposed  of  in  a   satisfactoiy  manner, 

2-08,     UNWATERIITG.   -  The   contractor  shall  unwater  the  area  inclosed  by 
the  cofferdams  and   shall  maiiitain  all  jarts  of  the  v/oric  free  frcni  \7ater  as 
reniiirod  for  the  prosecution  of  the  work.      The  contractor  sliall  furnish,    install 
maintain,   and  operate  all  pumps  aiad  appurtenant  equipment,    including  suitable 
equipment  for  measuring  the  vrater  removed.     Pumps  for  unwatering  sha.l  have 
sul'ficient  capacity  to  remove   thev/ater  Impounded  within  the  cofferdams  of  each 
step  in  not  more   than  15  days.     The   capacity'   of  the  pumps  provided  and  the 
general  location  and  arrangement  shall  be   subject   to  the  approval  of  the  con- 
ti'acting  officer,   who  may  order  the  installation  of  additional  pumps  and 
equipment   if,    in  his  opinion,    such  action  is  necossar-y  to  insure   the  safety 
of  the   structure  or  to  maintain  working  areas  free  frcn  water.     At  such  time 
as  the  construction  of  the  dam  has  progi*eased  to  an  elevation  such  that  further 
unwatering  is  not  required  within  a  ccfferdam,    the  contracting  officer  may 
require  that  pumping  be   stopped  and  no  further  paj':nent  will  be  made  for  sub- 
sequent unv/atering. 

2-09.     MEASUREMETOT  AND  PAlCIENr . 

(a)  Excavation.    Cofferdam.   -  A  sui-vey   of  the  river  bed  will  be  made 
prior  to  conmencement  of  the  work;   and  measurement  for  excavation  will  be 
made  between  the  ground  surface  and  the  slope  and  grade  lines  sp  cif ied  or 
shown  on  the  drawings,   and  to  the   depth  specified  by  the  contracting  officer, 
Pa:,'ment  for  sich  excavation,    including  excavation  for  toe  trenches,   will  be 
j^ade  at   the  contract  unit  price  per  cubic  yard  for  "Excavation;   Cofferdam," 
Excecs  material  excavated  outside  the  liioits  specified  shall  not  be  included 
for  payment, 

(b)  Tinhfir  Criha  (in  place).  -  Payment  for  timber  cribs  shall  in- 
clude all  work  of  unloadirig,    transporting,   and  storing  materials,   constructing, 

placing,   and  maintaining  cribs   as  specified  or  shown  on  the  drav/ings ,   and 
furnishing  all  materials  not  specified   to  be  furnished  by  the  Government,  pay- 
ment will  be  made  a  t   the  contract  unit  price  per  thousand  board  feet  for 
■Timber  Cribs.       The  number  of  board  feet  shall   include  all  crib  timber  in 
place  except  sheathing  lumber.     The  computations  of  footage   shall  be  based  on 
the  nominal  size  of  each  piece. 

(c)  Ralichead  Sheathinn,   -  payment  for  furnishing  and  placing 
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bulkhead  crib  sheathing  will  be  made  at  the  contract  unit  price  per  square 
foot  for  "Bulkhead  Sheathing,"  This  item  shall  include  only  the  built  up 
watertight  sheathing  for  bulkhead  cribs,  as  specified  in  paragraph  2-07(ci)» 

(d)  Steel  Sheet  Piling  (in  place).  -  Payment  for  furnishing  and 
placing  steel  sheet  piling;  will  be  made  at  the  contract  unit  price  per  square 
foot  for  "Steel  Sheet  Piling,"  for  the  number  of  square  feet  of  wall  below  the 
specified  grade  line, 

(e)  Crib  Fill,  -  Crib  fill  shall  be  measured  in  place  to  the  in- 
side dimension  of  the  crib  pockets.  Payment  will  be  made  at  the  contract 
unit  price  per  cubic  yard  for  "Crib  Fill," 

(f )  Earth  Fill,  Rock  Fill,  and  Riprap.  -  These  items  shall  be 
measured  in  place  to  the  slope  and  grade  lines  as  specified  or  shown  on  the 
plans.  Payment  will  be  made  at  the  contract  unit  prices  per  cubic  yard  for 
•Earth  Fill;  Cofferdam,"  •Rock  Fill;  Cofferdam,"  and  •Riprap;  Cofferdam," 
respectively. 

(g)  Derrick  Stone.  -  Derrick  stone  shall  be  measured  by  tne  ton 
and  the  contractor  shall  furnish  scales  and  a  suitable  shelter  for  weighing 
the  material  at  the  site  of  the  work.  Payment  will  be  made  at  the  contract 
unit  price  per  ton  for  "Derrick  Stone;  Cofferdams," 

(h)  Cofferdam  Removal.  -  Cofferdam  removal  shall  be  measured  on 
tne  basis  of  material  actually  in  place  above  the  grade  specified  for  re- 
moval; and  no  classif icaoion  of  material  will  be  made.   Payment  will  be  made 
at  the  contract  unit  price  per  cubic  yard  for  "Cofferdam  Removal"  and  shall 
include  all  work  as  specified  including  disposal  and  cleanup, 

(i)  Unwatering  Cofferdams,  -  Payment  for  unwatering  cofferdams, 
including  maintaining  all  parts  of  the  work  free  from  water  as  required, 
will  be  made  at  the  contract  unit  price  per  acre  foot  for  "Unwatering  Coffer- 
dams." 
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SECTION  III 
DAM  AND  CANAL  EXCAVATION,  FODNDATION  PREPARATION,  AND  GROUTII^G 
3-01.   CLEARING  AND  GRUBBING. 

(a)  Clearing*  -  The  entire  work  areas  as  shown  on  the  contract 
drawing,  sheet  No.  2,  shall  be  cleared  as  specified  below. 

(1)  Canal,  Foundation  and  Borrow  Areas.  -  The  canal  area, 
foundation  eoreejs   for  the  structures  and  embankments,  and  borrow  areas  shall 
be  cleared  of  all  trees,  stumps,  brush,  fences,  buildings,  and  any  other 
objectionable  material  or  stinactures. 

(2)  3poil  Areas.  -  In  areas  to  be  covered  by  spoil,  trees 
shall  be  cut  off  at  elevations  not  higher  than  4  feet  below  the  top  of  the 
spoil  dump. 

(3)  Reservoir  Areas.  -  Areas  within  the  limits  indicated  on 
the  drawing  and  below  elevation  250,  exclusive  of  those  specified  above, 
shall  be  cleared  of  trees,  brush,  fences,  buildings,  and  any  other  objection- 
able materials  or  structures.  All  trees  shall  be  cut  off  2  feet  above  the 
ground  surface  except  that  no  stumps  shall  remain  above  elevation  235.  Where 
trees  stand  on  ground  between  elevation  235  and  250  they  shall  be  cut  off 
flush  with  the  ground. 

(4)  Other  Areas.  -  Other  areas  not  included  in  the  above,  with- 
in the  work  areas  shown,  shall  be  cleared  only  to  the  extent  necessary  for  the 
contractor's  camp,  storage  areas,  shops,  plant,  and  the  conduct  of  the  work. 

(b)  Grubbing.  -  Foundation  areas  for  the  embankments  and  borrow 
areas  shall  be  grubbed  of  all  stumps,  perishable  material,  and  roots  greater 
than  li  inches  in  diameter  to  a  minimum  depth  of  four  feet  below  the  original 
ground  surface. 

(c)  Disposal.  -  All  trees,  stumrs,  roots,  brush,  fallen  timber, 
buildings,  and  otner  debris  cleared  within  the  areas  indicated  above  shall 
be  burned,  buried  in  spoil  areas,  or  otherwise  completely  removed  from  the 
site  to  the  satisfaction  of  the  contracting  officer.  Disposal  in  the  river 
of  trees,  stumps,  roots,  emd  other  harmful  material  will  not  be  permitted, 
and  no  material  shall  be  piled  in  the  stream  bed,  or  on  the  river  terrace, 
where  it  may  be  washed  away  by  high  water.  The  contractor  shall  be  res- 
ponsible for  any  damage  done  by  fire,  and  shall  at  no  time  leave  a  fire  un- 
attended until  it  has  been  fully  extinguished. 

(d)  Measurement  and  Payment.  -  No  separate  payment  will  be  made 
for  clearing  and  grubbing  but  the  costs  for  such  work  shall  be  included  in 
the  contract  price  for  other  items  of  work. 

3-02.  CHARACTro  OF  MATERIALS  TO  BE  EXCAVAIED.  -  The  location  and  logs 
of  borings,  test  trenches,  and  test  pits  referred  to  in  paragraph  1-I8(a) 
made  by  the  United  States  to  determind  the  character  of  materials  to  be  en- 
countered and  removed  or  to  be  used  in  the  permanent  structures  are  shown  on 
the  drawings  or  are  available  for  inspection  at  the  U.  S.  Engineer  Office, 
Massena,  New  York,  The  United  States  does  not  guarantee  that  other  materials 
will  not  be  encountered  nor  that  the  proportions  of  the  several  materials  will 
not  vary  from  those  indicated  by  the  explorations. 

3-03.   CLASSIFICATION  OF  EXCAVATION. 

(a)  Rock  Excavation.  -  All  materials  required  to  be  excavated  which, 
in  the  opinion  of  the  contracting  officer,  cannot  be  removed  by  a  2^-cu.yd. 
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power  shovel  without  continuous  and  systematic  blasting,  and  all  boulders  and 
loose  rock  two  cubic  yards  in  volume  or  greater  will  be  classed  as  rock  exca- 
vation. 

(b)  CoTnmon  Etcavation.  -  All  other  material  v/ill  be  classified  as 
cominon  excavation,  including  boulders  and  loose  rock  less  than  two  cubic  yards 
in  volume. 

3-04.   EXCAVATION  REQ.UIRaOOT'S. 

(a)  Earth.  -  ^cavation  shall  be  carried  to  the  lines,  slopes,  and 
grades  shown  on  the  drawings  or  as  directed  by  the  contracting  officer.  The 
specified  areas  shall  be  cleared  and  grubbed,  and  suitable  topsoil  may  be 
stripped  and  stock-piled  6r  placed  directly  in  place  over  areas  to  be  topsoil- 
ed,  as  specified  in  paragraph  l^-OQ,     Excavated  earth  shall  be  used  in  the  re- 
quired fillst  or  shall  be  placed  in  spoil  areas  shown  on  the  drawings. 

(b)  Rock.  -  Rock  shall  be  excavated  to  the  lines  and  grades  speci- 
fied and/ or  shown  on  the  drawings.  All  suitable  rock  excavated  may  be  used  by 
the  contractor,  or  shall  be  placed  in  spoil  areas  shown  on  the  drawings. 

3-05.  EXCAVATION  FOR  CONCRETE  STRUCTURES. 

(a)  Removal.  -  Excavation  for  the  concrete  dam  section  shall  be 
carried  to  a  satisfactory  firm  foundation  as  determined  by  the  contracting 
officer  after  completion  of  sub-surface  explorations.  Areas  from  which  suit- 
able earth  materials  may  be  obtained  for  embankments  shall  be  stripped  as 
directed  by  the  contracting  officer.  The  firm  rock  line  shown  on  the  draw- 
ings is  only  approximate  and  is  not  guaranteed.  Should  actual  firm  rock  be 
encountered  at  a  higher  or  lower  elevation  than  the  approximate  firm  rock 
line  shown  on  the  drawings,  no  change  will  be  made  therefor  in  the  contract 
unit  prices. 

(c)  Disposal.  -  All  material  excavated  for  the  construction  of  the 
concrete  structures  which  is  suitable,  as  determined  by  the  contracting  offi- 
cer, for  the  cofferdams,  wing  dams,  and  for  backfill  around  the  bulkhead  sec- 
tions may  be  placed  directly  in  those  features  or  in  stock  pile  eureas  approv- 
ed by  the  contracting  officer.  All  other  material  not  suitable  or  in  excess 
of  that  required  shall  be  disposed  of  in  the  spoil  areas  shown  on  the  contract 
drawings  in  a  manner  and  to  an  elevation  satisfactory  to  the  contracting  offi- 
cer. 

3-06.   EXCAVATION  FOR  EMBANKMEOTS. 

(a)  Removal.  -  Btobankment  areas  shall  be  stripped  and  excaveted  to 
lines  and  grades,  and  slopes  as  shovra  on  the  contract  drawings  or  as  directed 
by  the  contracting  officer.  The  contractor  shall  de-water  all  excavation 
areas  to  produce  a  dry  condition  suitable  for  placing  embankment  as  determin- 
ed by  the  contracting  officer.  Should  excavation  be  required  to  a  higher  or 
lower  elevation  than  that  indicated  on  the  drawings,  as  determined  by  the 
contracting  officer,  no  change  will  be  made  therefor  in  the  contract  unit 
prices. 

(b)  Disposal.  -Material  other  than  suitable  topsoil,  as  determined 
by  the  contracting  officer,  excavated  from  foundation  areas  for  the  embankments 
(See  paragraph  4-01)  shall  be  placed  in  spoil  areas  shown  on  the  plans  or  as 
approved  by  the  contracting  officer.  Topsoil  materials  suitable  for  seeded 
areas  shall  be  stock-piled  or  placed  directly  on  the  completed  portions  of 

the  wing  dams. 
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3-07.   EXCAVATION  IN  BORROW  PITS  AIID  STOCKPILES. 

(a)  Borrow  Pita.  -  The  designated  borrow  areas  to  obtain  embank- 
aent  materials  Rre  indicated  on  the  drawings  (See  paragraph  1-16).   It  ia 
estimated  that  it   the  designated  borrow  areas  and  in  the  required  eicava- 
tion  there  is  sufficient  quantity  of  suitable  material  for  the  compacted 
fill  sections  of  the  embankments  and  cofferdams,  but  if,  in  the  opinion  of 
the  contracting  officer,  additional  borrow  pits  are  required,  they  will  be 
furnished  without  cost  to  the  contractor.  The  contracting  officer  will 
specify  the  location  at  wliich  borrow  excavation  will  be  made  within  the 
borrow  areas.  The  specified  areas  shall  be  cleared  and  grubbed  as  stated 
in  paragraph  3-0l(b),  and  stripped  to  a  depth  of  18  inches  or  as  otherwise 
directed  by  the  contracting  officer.  The  suitable  topsoil  from  stripping 
may  be  stockpiled  or  placed  directly  in  areas  to  be  topsoiled  as  specified 
in  paragraph  4-08.  All  other  materials  frcm  stripping  shall  be  finally  die- 
posed  of  in  the  excavated  portions  of  the  borrow  areas.  The  depths  of  cuts 
and  lifts  and  the  disposition  of  the  excavated  materials  may  require  the  con- 
tractor to  change  the  locations  and  depths  of  his  excavating  operetions  when- 
ever such  change  is,  in  the  opinion  of  the  contracting  officer,  necessary  to 
obtain  the  proper  quality  of  material.  The  excavations  shall  be  worked  so 
that  t  he  materials  are  mixed  in  the  process  of  excavation.   Erca%'ation  with- 
in the  borrow  pits  shall  be  in  a  manner  to  produce  drainage  of  the  material 
if  the  ground  water  table  is  above  the  elevation  of  the  excavation.  After 
the  excavation  is  completed,  excavated  surfaces  shall  be  graded  to  a  smooth 
and  pleasing  appearance  ca   directed  by  the  contracting  officer  and  each  bor- 
row area  shall  be  so  graded  that  the  final  surface  area  shall  blend  into  the 
surrounding  topography  and  all  svirface  water  will  readily  drain  therefrom. 
(See  also  paragraph  l-l6).  The  contractor  shall  construct  and  maintain  all 
connecting  roads  required  from  the  borrow  areas  to  the  place  of  disposal. 

(b)  Stockpiles. -  Materials  from  stockpiles  shall  be  obtained  in  a 
manner  satisfactory  to  the  contracting  officer.  The  contractor  vrill  be  re- 
quired to  excavate  in  the  areas  directed  by  the  contracting  officer  and 
change  the  locations  and  depths  of  excavating  operations  therever  such  a 
change  is  directed  by  the  contracting  officer.  The  final  surfaces  of  the 
remaining  part  or  parts  of  the  stockpiles  of  earth  fill  shall  be  graded  and 
blended  into  the  surrounding  topography  satisfactory  to  the  contracting  offi- 
cer. After  the  excavation  from  stockpiles  of  rock  is  completed,  the  remain- 
der of  the  material  shall  be  gatherea  and  neatly  piled  as  directed  by  the 
contracting  officer. 

3-03.    PCL^rr  rockvtay  cat^al. 

(a)  Excavation,  General.  -  The  contractor  shall  excavate  the  Point 
Rock^ay  Canal  within  the  liioits  and  to  the  lines,  slopes,  and  grades  indicat- 
ed on  the  drawings  between  stations  3^^  f  00  "to  159  ■*  50»  Excavation  shall  be 
carried  to  a  bottom  grade  of  elevation  213.O,  except  where  solid  rock  is  en- 
countered the  £p?ade  shall  be  lovfered  to  elevation  210.  The  contractor  may 
excavate  by  dredging  or  by  land  excavation  methods,  or  by  any  combination 
thereof.  Prior  to  connence^'aent  of  work  the  contractor  shall  submit  a  plan 
satisfactory  to  the  contracting  officer  indicating  the  equipment,  methods, 
and  procedure  he  proposes  to  use  in  excavating  Point  Rockway  Cenal,  and  shall 
thereafter  keep  the  contracting  officer  informed  of  proposed  operations,  (See 
Paragraph  1-1 2)» 

(1)  Dry  Land  Excavation.  -  Dry  land  excavation  may  be  done  by 
any  method  the  contractor  may  select  providing  the  excavated  material  is  all 
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deposited  within  the  areas  designated  as  spoil  areas  in  compliance  with  the 
provisions  of  disposal  specified  below, 

(2)  Dredging.  -  In  areas  where  he  elects  to  excavate  by  dredging,  . 
the  contractor  shall  provide  all  channels,  basins,  dikes,  pumping  facilities, 
waste  weirs,  and  other  works  required  for  placing  his  dred  ges  on  the  site  of 
the  work.  He  shall  create  and  maintain  flotation  pools  of  adequate  depth,  ex- 
cavate and  dispose  of  all  materials  as  required  herein,  and  remove  his  dredges 
from  the  site  of  the  work.   In  connection  with  all  dredging  operations,  he 
shall  control  his  waste  water  so  as  to  avoid  damage  to  the  activities  of  other 
cent rac tors  and  to  the  public.  Location,  size,  and  type,  of  waste  weirs  shall 
be  subject  to  the  approval  of  the  contracting  officer,  ■^he  cost  of  ell  such 
work  shall  be  included  in  the  contract  unit  prices  for  excavation.  Where  the 
specified  side  slopes  intersect  the  ground  surface  at  an  elevation  five  feet 
or  more  above  the  dredge  flotation  pool,  the  prism  of  material  lying  above  the 
pool  and  at  the  outer  extremity  of  the  slcpe  shall  be  excavated  by  dry  methods 
prior  to  dredging,  as  indicated  on  the  drawings.  Dredging  of  side  slopes  shall 
be  conducted  so  as  to  produce  minimum  undercutting,  "^he  contracting  officer 
will  prescribe,  the  maximum  alowable  depths  of  undercutting  wherever  he  considers 
that  the  raaterial  being  excavated  is  of  such  nature  that  slides  extending  be- 
yond the  limits  of  the  specified  side  slopes  might  result  from  excessive  under- 
cutting. 

(b)  Disposal  of  Ixcavated  I/^terial.  - 

(1)  The  excavated  material  shall  be  disposed  of  adjacent  to  the 
canal  as  indicated  on  the  drawings  and  the  table  below.   If  the  contractor 
prefers  to  use  other  or  additional  spoil  areas,  he  shall  first  secure  the  con- 
sent of  the  contracting  officer  in  writing. 

Disposal  of  Canal  Excavation 
Station  Rock  Excavation  Common  Excavation 

32  t  00  -  70  f  00  South  side 

70  ♦  00  -  80  f  00  In  river 

80  4  00  -  100  f  00  South  side 

100  ♦  00  -  121  +  00  Either  or  both  sides 

121  4  00  -  159  +  50         North  side  South  side 

The  top  of  all  spoil  dumps  shall  be  at  elevation  233  or  lower,  or  at  elevation 
249  or  higher.  Spoil  dumps  shall  be  built  so  that  their  front  faces  will 
present  straight  line  contours  parallel  to  the  spoil  control  lines  indicated  on 
drawings.  The  spoil  control  line  is  a  definite  line  shown  on  the  plans  and 
.cross-sections  for  the  purpose  of  establishing  the  position  of  the  front  slope 
at  a  definite  elevation,  thus  making  the  front  slope  a  plane  surface.  All 
dumps  shall  be  leveled  off  on  top  and  graded  on  the  side  and  end  slopes  to  give 
proper  drainage  and  present  an  orderly  and  finished  appearance.  No  dump  shall 
be  built  with  either  its  front,  rear,  or  end  slopes  steeper  than  1  vertical  on 
3  horizontal.  The  front  slopes  of  dumps  shall  be  kept  as  uniform  as  practicable. 
Gaps  in  opoil  dikes  for  access  to  the  canal  and  for  drainage  purposes  shall 
be  left  at  locations  to  give  proper  drainage  of  areas  behind  spoil  piles. 

(2)  ^  the  excavation  is  done  by  hydraulic  pipeline  dredges,  the 
following  provisions  sbiall  apply.  An  material  dredged  from  the  Point  Rockway 
Canal  shall  be  disposed  of  in  accordance  with  the  following  provisions,  ^poil 
areas  are  available  for  the  disposal  of  material.  All  dredged  materials  must 
be  deposited  within  the  designated  spoil  areas  unless  specific  authority  for 
dumping  in  other  areas  is  obtained  in  writing  from  the  contracting  officer. 
If,  after  the  award  of  the  contract,  a  dumping  ground  other  than  those  stipu- 
lated in  these  specifications  Is  proposed,  its  acceptance  will  be  subject  to 
the  approval  of  the  contracting  officer.  No  hydraulic  spoil  area  shall  be 
left  with  any  part  of  its  top  between  the  limiting  elevations  stipulated  in 
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subparagraph  (1)  above.  During  the  life  of  the  contract,  the  contractor  shall 
confine  all  dredged  materiel  to  the  designated  spoil  areas  and  shall  be  re- 
sponsible for  all  damages  which  may  ensue  as  a  result  of  the  escape  of  waste 
water  or  dredged  material  incident  to  his  operations  from  any  spoil  areas  which 
he  may  utilize.  ''Whenever  practicable,  all  waste  water  originating  from  the 
operations  of  the  contractor  siiall  b^  conducted  back  into  the  excavation  with- 
in the  limits  of  his  operations,  ^he  location  of  all  temporary  dikes  and  waste 
weirs  shall  be  subject  to  the  approval  of  the  contracting  officer.  Where  the 
material  is  deposited  in  confined  areas,  all  embankments  or  bulkheads  needed 
'"or  confining  or  grading  the  material,  with  necessary  waste  weirs,  must  be  pro- 
Tided  and  raeintained  by  the  contractor,  and  the  cost  thereof  shall  be  included 
in  the  contract  unit  prices.   In  all  pipeline  dumps,  the  fill  shall  be  £0  made 
as  to  be  reasonably  free  from  mounds,  ridges,  or  depressions  and  the  grade 
thereof  shall  be  such  as  to  avoid  collecting  points  for  water.  The  filling 
of  any  spoil  area  shall  proceed  continuously  as  far  as  possilbe.  Under  no 
circumstances,  shall  er»y  dredged  material  be  permitted  to  run  or  spread  into 
the  St.  l^wrence  River  except  in  areas  shown  on  the  drawings.  No  natural 
water  courses  shall  be  obstructed  without  measures  satisfactory  to  the  con- 
tracting officer  being  taken  by  the  contractor,   "'•he  contractor  shell  provide 
any  necessary  drainage  facilities  to  drain  water  pockets  formed  by  his  operatic 

(c)  Overdepth  and  Side  Slopes.  -  To  cover  inaccuracies  of  the  ex- 
cavation work,  materials  actually  removed  within  the  specific  areas  to  be  ex- 
cevated  will  be  estimated  to  the  limits  specified  below  and  paid  for  at  the 
applicable  contract  prices. 

Floor  of  Canel.  -  Common  excavation  to  a  depth  of  not  more  than 
one  foot  and  rock  excavation  to  a  depth  of  not  more  then  one  and  one-half  feet 
below  the  required  depth. 

Side  Slopes.  -  Common  excavation  to  a  depth  of  not  more  than  one 
foot  measured  vertically,  and  rock  excavation  to  a  depth  of  not  more  than  one 
foot  measured  horizontally  outside  the  required  side  slopes. 

Excessive  overdepth  and  side  slope  excavation  beyond  the  above  limits  wjll 
not  be  paid  for  and  no  payment  will  be  made  for  material  in  excess  of  that 
originally  lying  above  the  excavation  limits  except  as  provided  for  under 
slides  below. 

(d)  Slides.  -  Any  slides  occuring  in  a  subsection  of  work  prior  to 
its  acceptance  shall  be  removed  to  the  lines  and  grades  directed  by  the  con- 
tracting officer.   If  such  slides  occur  through  no  fault  of  the  contractor,  the 
work  of  removal  and  disposal  of  alike  materials  will  be  paid  for  at  the 
applicable  contract  unit  prices  for  excavation.   If  the  slides  occur  as  a 
result  of  excessive  undercutting  of  bankis  or  any  other  fault  of  the  contractor, 
as  determined  by  the  contracting  officer,  the  slide  materials  shall  be  removed 
and  disposed  of  without  extra  cost  to  the  United  States.   If,  before  the  con- 
tract is  completed,  slides  occur  in  any  subsection  of  work  previously  accepted, 
removal  and  disposal  of  the  slide  materials  at  the  applicable  contract  unit 
prices  for  excavation  may  be  done  if  agreeable  to  both  the  contractor  and  the 
contracting  officer. 

(e)  Acceptance.   - 

(1)     As   soon  as  practicable  after  the  completion  of  any  portion 
of  the  canal  which,    in  the   opinion  of  the  contracting  officer,   will  not  be 
subject  to  injury  by  further  operations  under  the  contract,   such  portion  will  fc< 
examined  thoroughly  by  surveys,   sounding,    sweeping,   or  by  a  combination  of  them 
methods,   as  deemed  advisable  by  the  contracting  officer.     Should  any  shoals, 
lumps,   or  other  lack  of  required  cross-section  be  disclosed  by  this  examination, 
the  contractor  will  be  required  to  remove  them,   at   the  applicable 
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contract  rate  for  excavation,  but  if  the  bottom  is  soft  and  the  shoal  areas 
are  small  and  form  no  naterial  obstruction  to  navigation,  the  removal  of 
such  material  may  be  waived,  in  the  diecretioa  of  the  contracting  officer. 
The  contractor  or  his  authorized  representative  will  be  notified  when  sur- 
veys, soundings,  and/or  sweepings  are  to  be  made,  and  will  be  permitted  to 
accompany  the  survey  party.  When  the  area  is  found  to  be  in  a  satisfactory 
condition,  it  will  be  accepted  finally.  Should  more  than  two  3?/eeping  opera- 
tions by  the  United  States  over  an  area  be  necessitated  by  reason  of  work  for 
the  removal  of  shoals  disclosed  at  a  prior  sweeping,  the  cost  of  such  third 
and  any  subsequent  sweeping  operations  will  be  charged  against  the  contractor 
at  the  rate  of  $50.00  per  day  for  each  day  or  part  thereof  in  which  the  United 
States  sweeping  plant  is  engaged  in  sweeping  and/or  is  en  route  to  or  from  the 
site  or  held  at  or  near  the  said  site  for  such  operations. 

(2)  Final  acceptance  of  the  whole  or  a  part  of  the  work  and  the 
deductions  or  corrections  of  deductions  made  thereon  will  not  be  reopened  af- 
ter having  once  been  made,  except  on  evidence  of  collusion,  fraud,  or  obvious 
error,  and  the  acceptance  of  a  completed  section  shall  not  change  the  tine  of 
payment  of  the  retained  percentages  of  the  whole  or  any  part  of  the  work. 

3-09.  FOUNDATION  PREPARATION  -  ROCK.  -  Foundation  excavation  for  the 
concrete  dam  shall  be  carried  to  the  lines  and  grades  as  indicated  on  the 
plans  and/ or  to  sound,  fiiia  ledge  rock,  free  from  open  horizontal  seams  or 
disintegrated  portions.  Blasting  against  surfaces  which  will  form  the  final 
surface  will  not  be  permitted,  see  paragraph  3-ll»  The  foundation  shall  be 
prepared  by  barring,  picking,  wedging,  or  similar  methods  which  will  leave 
the  rock  of  the  foundation  in  an  entirely  sound  and  unshattered  condition. 
The  surface  of  the  rock  shall  be  left  clean  and  rough  to  provide  a  proper 
bond  between  the  rock  and  the  concrete.  All  water  shall  be  removed  from  the 
final  foundation,  which  shall  be  moistened  as  required  by  the  contracting 
officer  prior  to  initial  placement  of  grout.  The  contractor  will  be  requir- 
ed to  drill  exploratory  core  holes  as  described  in  paragraph  3-^3  i-^   ^he 
foundation  to  determine  the  suitability  of  the  bedrock.  Payment  for  founda- 
tion preparation  shall  be  included  in  the  price  bid  for  rock  excavation. 

3-10.  LINE  DRILLING.  -  The  vertical  rock  faces  for  structures  indica- 
ted on  the  drawings  or  as  otherwise  required  by  the  contracting  officer  shall 
be  made  with  a  channeling  machine,  by  drilling  and  broaching  or  by  close  line 
drilling.  Rock  excavation  adjacent  to  channeled  faces  shall  be  removed  in 
shallow  lifts  and  short  sections,  and  the  channeled  face  remaining  shall  be 
of  undisturbed  rock. 

3-11.   BLASTING  FOR  EXCAVATION.  -  Blasting  will  be  permitted  only  when 
proper  precautions  are  taken  for  the  protection  of  all  persons,  the  work  and 
property,  and  any  damage  done  to  the  work  or  property  by  blasting  shall  be 
repaired  by  the  contractor  at  his  own  expense.  Caps  or  other  exploders  or 
fuses  shall  in  no  case  be  stored  or  kept  in  the  same  place  in  which  dynamite 
or  other  explosives  are  stored.  All  operations  of  the  contractor  in  connec- 
tion with  the  transportation,  storage,  and  use  of  explosives  shall  be  subject 
to  the  approval  of  the  contracting  officer,  and  the  contractor  shall  be  lia- 
ble for  all  injuries  or  deaths  of  persons  or  damage  to  property  caused  by 
blasting  or  explosives.  All  necessary  precautions  shall  be  taken  to  preser- 
ve the  rock  outside  the  lines  of  excavation  in  sound  condition.  Blasting 
may  be  done  only  to  the  depth,  amount,  and  extent  approved  by   the  contract, 
ing  officer.  Approval  of  the  method  of  blasting  by  the  contracting  officer, 
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as  apecified   in   this  subparagrai*  will  not  relieve   the   contractor  of  his   re- 
sponsibility  in  blasting  operation,  and  no   peynent  will  be  nade   for  ar:y  rock 
required   to  be  excavated  outside  of  the  limit  lines   indicated  on   the  drawings 
or  below   the  grade   lines  established   in   the   field,   or  modifications   thereof 
directed  by   the   contracting  officer,   solely  due   to  injury  caused  by   the  over- 
shooting,   improper  blasting,   or  carelessness  on  the  part  of   the   contractor, 
and  all   rock   thus   removed  shall  be   replaced  by  concrete  at   the  expense  of  the 
contractor,    including  the   payment   for   all   cenent   used   in  such   concrete  and 
furnished  by   the  United  States.     No  blasting  shall   be  done  within  one  hundred 
(100)    feet   of  concrete  which  has   been   in   place   less    than  seven  (7)   days. 

3-12.      DRIlilMi  EXPLORATORY   MiD  GROUT  HOLES. 

(e)  General.   -  For   the   purpose   of  convassing  bids,    the  approxinnte 
extent  of  a  tentative  program  for  drilling  exploratory  and  grout  holes  is 
outlined  in   these  specifications.      Tte  Government  reserves    the  right,   how- 
ever,   to  alter   the   location  and  depth  of   the  exploratory  and  grout  holes, 
and  no   change  will   be  allowed  in   the   contract  unit   prices   because   of  such   al- 
teration.    The  contractor  shall,   at   the   proper  contract  unit  prices,   drill 
exploratory  and  grout  holes  at  such   locations  end  at  such    inclinations  not 
to  exceed   twenty  (20)   degrees   from  the  vertical,  and    to  such  depths,   subject 
to   the    limitations   hereinafter  specified,   as   may    be  required  by   the   contract- 
ing officer. 

(b)  Method  of  Rock  Core  Drilling.    -  Core  drilling  through   rock  shall 
be  done  with   standard   core   drilling  equipiLent   using  diamond   or  alloy  bits  de- 
signed  to   furnish   cocjplete  standard  cores  a  minimum  of  2  inches   in  diameter  froB 
holes  3  inches  in  diameter.  T^e  contractor  shall  run  his  drills  at  such  speeds 
as  will   insure  satisfactory  core   recoveries,   and    the   contracting  officer  nay 
requii-e,  without   coapensation,    the   redrilling  of   those  holes   from  which   the 
cores  are  unsatisfactory   if   the  contractor's   operations   are   at   fault. 

3-13.      EXPLORATORY   CORE  HOLfS. 

(a)  General.    -  The   foundation  area  covered   by   the   concrete   dam  and 
areas  adjacent   thereto  shall,  after  removing  overburden,   be   further  explored 
by  rock  core  drilling  as   specified   in  paragraph  3-^2.      The   layout  of  holes 
shall  be  as   directed  by   the   contracting  officer.     These  holes   in  the   found- 
ation rock  are   intended   to  determine    the   location  of  suitable   rock  for   the 
foundation  of   the   concrete   dam.     Concreting  shall  hot  be   conmenced  in  any  sec- 
tion until  after   the  contractor  has  received  written  approval  of  the  found- 
ation  for   placing   concrete   for   each  monolith. 

(b)  Rock  Cores.   -  Core  boxes   for  storing  the   2-inch   cores,   see  para- 
graph 3-I2  (b),   shall  be  furnished  at  the  site   by  the  contractor.     The   cost  of 
the  boxes  and  spacers   shall   be    included   in   the   contract   prices.     All  samples 
shall   be   in    the   custody  of  the   contractor  until   transported   from  the  site  by 

a   representative  of    the   contracting  officer,   and  while   in  his  custody  shall 
be   protected.      All   boxes   shall   be  of  pine  or  similar  soft   lumber  of  light- 
weight,  non-warping,   and   capable   of  holding  screws  without  splitting.      They 
shall   be  neatly  and  substantially  constructed  with   suitable  partitions,   with 
the    top  of   the  box  hinged  and  with   suitable   heap  fasteners.      Partitions   in  1 

the  boxes   shall   run  lengthwise,    be  securely   fastened  and   shall   be   approxima-      1 
tely  1/8-inch    farther  apart    than   the  diaL/eter  of  the   rock   core    to  be  pieced 
in    the   box.      Spacers    to  separate    the   rock   core   obtained  by  each  run  shell  be 
soft  wooden  blocks    to   fit  between   the   core   box   partitions  and   1^    inches   in 
length.      The   core  boxes  shall  be  of  uniform  size  4   feet   in  length  and 
approximately  12  inches   in  width,   and   shall  meet  with    the  approval  of  the 
contracting  officer.     All   cores  shall   be  neatly  arranged  in   the   sequence  in 
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which  they  are  removed  frcxn  the  hole,  and  be  properly  identified. 

(c)  Filling  with  Grout.  -  ill  exploratory  core  holes  shall  be  <"ill- 
ed  with  grout  consisting  of  san^  and  cenent  of  such  mixture  as  detenain.    / 
the  contracting  officer.  Sand  for  grouting  shall  be  as  specified  in  para- 
graph 3-14(e)«  The  holes  shall  be  filled  with  grout  by  a  method  satisfactory 
to  the  contracting  officer. 

3-14.   PRESSURE  GROITTILTG  FOUNDATION.  . 

(a)  General.  -  The  foundation  rock  shall  be  grouted  at  locations 
and  to  depths  directed  by  the  contracting  officer.  The  necessity  and  extent 
of  grouting  is  not  known  and  the  contractor  will  not  be  required  to  provide 
equipment  for  pressure  grouting  until  he  is  so  ordered  by  the  contracting 
officer.  The  quantities  shown  in  the  bidding  schedule  for  all  items  per- 
taining to  grouting  are  given  only  for  the  purpose  of  canvassing  bids  and 
the  Government  does  not  guarantee  that  any  of  this  work  will  be  required  or 
that  the  quantity  will  be  limited  to  the  amount  estimated.   If  grouting  is 
required,  it  shall  be  done  in  a  manner  satisfactory  to  the  contractinc  offi- 
cer by  pressure  grouting  holes  drilled  after  a  minimum  of  15  feet  of  con- 
crete has  been  placed.  The  holes  through  the  concrete  may  be  obtained  by 
percussion  drilling  or  by  placing  /;-inch  pipe  prior  to  concreting.  The  core 
drilling  shall  be  performed  and  2-inch  cores  recovered  as  specified  in  para- 
graph 3-12.  The  contracting  officer  may  require  approximately  50  percent  of 
the  cores  from  grouting  holes  to  be  preserved  and  stored  in  core  boxes.  The 
core  boxes  shall  be  constructed  and  cores  stored  as  specified  in  paragraph 
3-13(b).  Payment  for  core  boxes  in  which  cores  from  grouting  holes  are  stored 
will  be  mc.de  as  a  separate  item.  The  contractor  will  be  required  to  protect 
the  concrete  surfaces  during  all  drilling  and  grouting  operations  and  no  sepa- 
rate payment  will  be  made  for  such  protection.  When  the  drilling  of  each  hole 
has  been  completed,  the  hole  shall  be  protected  from  being  clogged  or  obstruc- 
ted until  it  is  grouted.  Any  hole  that  becomes  clogged  or  obstructed  prior  to 
grouting  shall  be  opened  up  to  the  satisfaction  of  the  contracting  officer, 
and  no  separate  payment  will  be  made  therefor. 

(b)  Pressure  Testing.  -  Before  any  hole  is  grouted  it  shall  be  pre- 
ssure tested  with  7;ater  fqr  leakage  at  intervals  of  10  feet  throughout  the 
full  depth  of  the  hole.  The  contractor  shall  furnish  the  necessary  equipment 
and  make  the  tests.  The  equipment  shall  provide  capacity  sufficient  to  test 
the  grout  holes  at  pressure  up  to  I50  pounds  per  square  inch.  A  suitable 
gage  shall  be  installed  in  the  pressure  line  at  the  hole  being  tested  so  that 
pressures  in  the  hole  will  be  indicated  at  all  times.  A  water  meter  reading 
directly  to  a  0.1  cubic  foot  per  minute  shall  be  installed  in  the  pressure 
line  to  measure  the  leakage  from  the  hole.  The  pressure  shall  be  varied  with 
the  depth  at  the  direction  of  the  contracting  officer.  From  the  test  results, 
the  contractor  shall  furnish  information  indicating  the  location  and  amount 
of  each  leakage.  Payment  for  pressure  testing  v/ill  be  included  in  the  con- 
tract unit  price  for  "Drilling  Foundation  Grout  Holes  in  Rock." 

(c)  Grouting  Equipment  to  be  Used.  -  The  equipment  to  be  used  for 
mixing  and  injecting  the  grout  shall  be  subject  to  the  approval  of  the  con- 
tracting officer.  The  grouting  unit  shall  provide: 

(1)  A  grout  mixer  for  mixing  the  ingredients. 

(2)  A  suitable  water  meter  with  straight -reading  register  read- 
ing to  the  nearest  0.1  cubic  foot  for  measuring  the  mixing  water. 

(3)  A  water  tank  for  auxiliary  water  supply  to  be  used  for  pre- 
ssure testing,  flushing  pumps,  lines,  and  hole. 
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(4)  A  mechanically  agitated  sump  to  prevent  the  segregation  of 
ingredients  after  oiixing  and  to  maintain  a  supply  during  the  aaixing  period. 

(5)  Two  duplex  piston  displacement  grout  punips  so  piped  and  a- 
ssembled  as  to  provide  interchangeable,  continuous,  and  effective  injection  of 
grout  at  any  desired  pressure,  not  to  exceed  250  pounds  per  square  inch. 

(d)  Air  compressors  of  suitable  capacity,  water  pumps,  and  auxiliary 
equipment.  The  mixer  and  sumps  shall  each  have  a  volume  of  not  less  than  I5 
cubic  feet.  The  assembled  unit  shall  slloi?  the  injection  of  IfO  cubic  feet  of 
solids  per  hour  at  I30  pounds  per  squ&re  inch  pressure,  if  desired.  The  grout- 
ing equipment  shall  be  maintained  in  a  manner  satisfactory  to  the  contracting 
officer  and  so  as  to  insure  continuous  and  effective  performance  during  any 
grouting  operation.   Circulating  grout  lines  shall  be  net  less  than  1^  inches 
in  diameter  and  are  to  be  controlled  by  suitable  valves  in  the  header  and  pip- 
ing so  that  all  or  part  of  the  grout  can  be  injected  into  the  hole,  or  all  or 
part  returned  to  the  sump.  A  suitable  pressure  gage  shall  be  provided  at  the 
hole  as  well  as  at  the  pump  for  indicating  the  pressure  during  the  injection 
of  grout.  The  pressure  gage  shall  be  installed  in  the  header  near  the  hole 
being  grouted.  By  passing  of  the  grout  back  to  the  sump  tank  shall  be  near 
the  hole  being  grouted  and  not  at  the  machine.  Grout  stops  or  packers  and 
hole  connections  are  to  be  provided  which  shall  consist  of  a  double  sealing 
unit  of  5  feet  long.  The  expanding  seals  at  each  end  shall  be  composed  of 
rubber  and  have  a  length  of  6  inches  by  3  inches  in  diameter  as  directed  by 
the  contracting  officer.  Miscellaneous  caulking  tools  and  hanrners  and  neces- 
sary labor  for  caulking  will  be  furnished  by  the  contractor  as  directed  by 

the  contracting  officer. 

(e)  Composition  of  Grout  and  Method  of  Placement.  -  Grout  shall  co- 
sist  of  a  mixture  of  neat  Portland  cement  and  water  in  proportions  as  directed 
by  the  contracting  officer,  or  sand  or  rock  flour  may  be  mixed  with  grout  in 
proportion  not  to  exceed  1  cement  to  3  sand  or  rock  flour.  The  type  and  mix- 
ture of  grout  to  be  used  will  be  determined  by  the  nature  of  the  seams  to  be 
grouted  and  as  directed  by  the  contracting  officer.  Sand,  if  used,  will  be 
of  such  fineness  that  100  percent  will  pass  a  No.  28  standard  sieve  and  25 
percent  will  pass  a  No.  100  standard  sieve.  Rock  flour,  if  used,  shall  be 
dust  obtained  by  crushing  dolomite  rock  and  it  shall  be  at  least  as  fine  as 
specified  above  for  sand.   Cement  for  grouting  will  be  furnished  by  the  Gor- 
ernnr.ent  in  paper  bags  (See  paragraph  l-lO(d)),  Irior  to  pressure  grouting, 
all  grout  holes  shall  be  sounded  and,  if  necessary,  shall  be  thoroughly  wash- 
ed and  cleaned  with  water  under  continuous  pressure  or  by  compressed  air  and 
water  in  a  manner  which  will  permit  free  overflow  of  waste  water,  by  insert- 
ing a  s.-naller  pipe  and  introducing  the  wash  water  at  the  bottom  of  the  hole. 
The  speed  of  operation  of  the  grout  pump  and  the  grouting  pressure  will  be  as 
directed  by  the  contracting  officer.  In  general,  it  is  expected  that  presfur- 
es  up  to  150  pounds  per  square  inch  will  be  required  for  the  deeper  sections 
of  the  holes,  while  lower  pressures  will  be  used  for  the  upper  zones.  Grout- 
ing shall  be  continued  until  the  hole  takes  the  grout  mixture  at  a  rate  of 
less  than  one  cubic  foot  in  10  minutes  under  the  required  grouting  pressure, 
and  the  grouting  of  any  bole  will  be  discontinued  when  directed  by  the  con- 
tracting officer.  The  contracting  officer  may  require  that  the  grouting  of 
an;/  holes  may  be  temporarily  suspended  if  work  is  proceeding  in  an  unsatis- 
factory manner,  and  the  hole  protected  by  suitable  means  until  grouting  is  re- 
sumed. In  the  event  of  an  unavoidable  delay  during  grout  injection,  the  con- 
tractor shall  supply  water  at  not  less  than  the  specified  grouting  pressure 
for  application  to  the  hole  as  directed  by  the  contracting  officer.  When  the 
grouting  of  any  hole  has  been  conmenced,  it  shall  be  continued  until  completion, 
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unless  otherwise  directed  by  the  contracting  officer.  After  grouting  opera.- 
tions  for  any  hole  have  been  completed  and  the  grout  set,  or  if  the  rock  a- 
bout  any  hole  is  in  such  sound  condition  that  pressure  grouting  is  not  nece- 
ssary, the  hole  shall  be  completely  filled  with  grout.  When  a  hole  during 
the  grouting  procedure  shows  back  pres-^ure  it  shall  be  capped  or  otherwise 
sealed. 

3-15.   ERILLING  6-INCH  CONCRETE  CORES.  -  General.  -  The  contractor  shall 
drill  holes  in  the  concrete  at  such  locations  and  to  such  depths  as  may  be 
directed  by  the  aontrac ting  of ficer  in  order  to. obtain  concrete  cores  6  inches 
in  dia-neter  in  lengths  satisfactory  for  testing.  A  tolerance  of  ^-inch  per- 
mitted in  the  diameter  of  the  cores.  The  contractor  shall  mark  each  core  with 
black  paint  giving  location  and  elevatioh.  Upon  completion  of  drilling,  the 
contractor  shall  refill  the  hole  with  well-rodded  concrete  of  the  same  mix  and 
water  content  as  that  from  which  the  core  was  taken. 

3_l6.  MEASUREMENT  AND  PAYMErfT. 

(a)  Measurement  for  Excavation.  - 

(1)  Canal  and  Foundation  Excavation.  -  A  survey  of  the  river 
bed  and  ground  surface  for  canal  and  foundation  excavation  will  be  made  prior 
to  com^encenient  of  work  and  measurements  of  excavation  will  be  based  on  this 
survey  and  on  the  classifications  specified  in  paragraph  3-03'  Measurement 
for  common  excavation  will  be  made  between  the  ground  surface  euid  the  slope 
and  grade  lines  shown  on  the  drawings  or  as  modified  by  the  contracting  offi- 
cer, or  to  the  natural  rock  surfaces  encountered  in  such  excavation. 

(2)  Borrow  Areas  and  Stockpiles.  -  A  survey  of  all  borrow 
areas  and  earth  stockpiles  will  be  made  prior  to  the  removal  of  material. 
Measurement  of  excavation  for  embankment  materials  for  payment  will  be  based 
of  this  survey,  and  a  final  survey  of  the  completed  excavation. 

(3)  Rock  Excavation.  -  Measurement  for  rock  excavation  will  be 
made  for  the  actual  quantity  excavated  within  the  slope,  structure,  and  grade 
lines  shown  on  the  drawings,  or  such  modifications  of  these  lines  as  directed^ 
by  the  contracting  officer.  No  payment  will  be  made  for  any  rock  excavation 
carried  below  or  beyond  these  lines  by  unnecessary  drilling  and  blasting  and 
all  rock  thus  removed  in  the  dam  foundation  shall  be  replaced  with  concrete 

at  the  expense  of  the  contractor. 

(4)  Slope  Lines.  -  The  excavation  slope  lines  shown  on  the 
drawings  for  all  work  except  the  canal,  do  not  represent  actual  slopes  neces- 
sary and  are  not  guaranteed  by  the  Government  as  safe  slopes  for  making  the 
required  excavations.  The  actual  slopes  required  for  safety  shall  be  deter- 
mined by  the  contracting  officer  and  may  be  greater  or  less  than  shown. 

(3)  Point  Rockway  Canal.  -  The  maps  already  prepared  are  be- 
lieved to  represent  accurately  average  existing  conditions  but  the  topography 
at  the  site  of  the  work  will  be  verified  and  corrected  by  surveys  made  prior 
to  commencement  of  work  in  each  area.  When  necessary  for  any  cause  to  con- 
vert "scow  measurement"  into  "place  measurement,"  or  the  reverse,  ten  yards 
of  the  former  will  be  taken  as  the  equivalent  of  nine  yards  of  the  latter. 

(b)  Payment  for  Excavation. - 

(1)  Foundations.  -  The  price  bid  for  foundation  excavation 
shall  include  the  cost  of  clearing  and  grubbing,  stripping,  transporting  and 
disposal  as  required  under  paragraphs  3-01,  3-05.  and  3-O6.  Payment  will  be 
made  at  the  respective  and  contract  unit  prices  per  cubic  yard  for  "Excavation; 
Common,  Ifeim,  ■  and  "Excavation;  Rock,  Dam." 
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(2)  Borrow.   -  Payicent  for  ail  earth   embankiDent  materials  ex- 
cavated from  the  borrow  pita   including  material  stripped  from  the  surface 
will   be  iLade  at    the   contract  unit  price   per  cubic  yard  for   "Excavation, 
Borrow,"   which   unit  prj.ce  shall   include  all   costs   of  draining,   excavating, 
transporting,   and  duaping  the  suitable   fill  materiel   in   the  embanknients ; 
and   the  stockpiling  and  disposal  of  the  stripping  neterial,   and    the   cost 
of  all  operations   attendant    thereto, 

(3)  Stockpiles.    - 

a.  Earth.   -  Where  stockpiling  of  suitable  coinnon  excavation 
material   prior  to    its   incorporation  in  fill    is  directed  by    the  contracting 
officer,   separate   payment  will  also  be  made   for  excavating  from  these  stock- 
piles  at   the   rate   of  5^   per   centum  of   the  contract  unit    price   for  "Excavation; 
Common,   Dam";    provided,    however,    that  no  payment  will  be  made   for  stock- 
piling when  and  where   the  contractor   is   offered   the  alternative  of  suspending 
excavation  but  elects    to  stockpile   in  lieu  of  suspension.      The  alternative  of 
suspending  excavation  will   be   offered  only  when  and    to  the   extent   that   in  the 
opinion  of   the   contracting  officer  progress  has   been  such  as   to  warrant   it. 
Such  offer  shall  not   constitute  a  basis    for  extension  of   time   limit  under  the 
contract.     No  separate   payment  will  be   made   for  excavating   topsoil   from  stock- 
piles,  see   paragraph  k-OQ, 

b.  Rock.   -  No  separate  payment  will  be  made  for  rock  excava- 
tion  from  stockpiles,   see   paragraph  4-07  (c), 

(4)  fbint  Rockway  Canal,    -  The  price  bid   for   canal  excavation 
shall   include   the   cost  of  clearing,    transporting,   disposal,  and   all  operations 
in  connection   therewith  as  specified  under  paragraph  3-03«     f^yment  will  be 
made  at   the   respective   contract  unit  prices  per  cubic  yard  for   "Excavation; 
Common,   Canal,"   and   "Excavation;   Common,   Rock,"     The   contract  unit  prices   for 
canal  excavation  shall   also   include    the   cost  of  any  necessary  excavation,  em- 
bankment construction,   or  other  work  required   to  lock  or   float  a  dredge   to  or 
from  the   site  of   the  work.      The   location  and   dimensions  of  any  cut  embankments 
or  other  works   so  made  will   be  subject   to   the   approval   of   the   contracting 
officer,      (See   subparagraph   3-O8  (b)   (2)).      Monthly  partial   payments  will  be 
based  on  approximate  quantities  determined   by  surveys,   soundings,   or  sweep- 
ings  made   after  excavation  operations,   see   paragraph  J-Od   (e), 

(c)  Line  Drilling.    -  hfeasurement   for   line  drilling  will  be  made  along 
the  vertical   surfaces    indicated  on    the   drawings   or  established  by   the   con- 
tracting officer.      Payment   for  channeling,   drilling  and   broaching,   or  close 
line   drilling  will   be  made  at    the   contract  unit   price   per  square   foot  of 
vertical  surface   for   "Line  Drilling," 

(d)  Exploratory  Core  Holes.    -  All  measurements    for  payment  shall   be 
made   by  or  in    the   presence   of  an  authorized   representative  of   the   contracting 
officer.     Holes   will  be  measured  for   payment  for   the  number  of   linear  feet 
drilled   from  th'^   rock  surface   to   the   bottom  of   the  hole  as   specified  under 
paragraph   3~^3»      ffeyment  will   be  made  at   the   contract  unit  price   per  linear 
foot   for   "Drilling  3-inch  Exploratory  Holes,"  which   payment  shall  include  all 
work   in  connection  with   drilling,    core   recovery,   core   boxes,  and   storage  at 
the  site,   and   for  mixing  and   placing  the  grout  filling.      Cement  will    be   fur- 
nished by    the   Government  and    the   sand  will  be   paid   for  at   the   contract  unit 
price   per  cubic   foot   for   "Sand   in  Grout." 

(e)  Drilling  6-Inch   Concrete   Cores.    -  Payment   for   drilling  6-incb 
concrete   cores  and    for  refilling  holes  with   concrete  as   specified  under  para- 
graph 3-15«   will  be  made  at    the  contract  unit   price  per   linear  foot   for 
"Drilling  6-inch   Concrete  Cores,"    for  actual   core   lengths  drilled  and   recovered. 
The  quantity  shown   in   the  bidding  schedule    for   "Drilling  6-inch   Concrete  Cores' 
is  given  only   for   the   purpose  of  canvassing  bids  and   the  Government  does  not 
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guarantee   that  any   of   this   work  will   be  required  or   that   the  quantity  will   be 
limited  to   the   amount  estimated. 

(f)  Grouting-  Drilling  and  Placing.    - 

(1)  Drilling.    -  hfeaaurement    for  payment  of  holes    in  concrete  will 
be   from   the   plane  of  entry  of   the   drill  at    the   concrete   surface    to   the   bottom 
of  the    concrete.     Ifeasureiiient   for  payment   for  holes   in  rock  will   be  from  the 
plane  of  entry  of   the   drill   at   the   rock   surface    to  bottom  of  hole,      liayment 
for  drilling  grout  holes   in   concrete   and   rock  will  be   made  at   the   contract 
unit   price   per  linear  foot   for   "Drilling  Foundation  Grout  Holes    in  Concrete" 
and   "Drilling  Foundation  Grout  Holes   In  Rock"   respectively,   which  payment 
shall   include,   as  specified  under  paragraph  3-14»   drilling,    pressure    testing, 
protection  of   the   completed  hole,   and   all  costs   in   connection   therewith.      If 
the   contractor  uses  4-iiich   pipe   for   the   holes   through   concrete   in   lieu  of 
drilling  he  will  be  paid   for  such   holes  as   are  authorized   to  be   used  at   the 
same   rate  as   though    the  holes  were   drilled. 

(2)  Core  Boxes    that  may  be  required   to  store   cores  from  grout 
holes  will   be   paid   for  at   the   contract  unit   price   each   for   "Core  Boxes", 
which  payment   shall   include   all   costs   for   transporting  and   storage   in 
connection   therewith. 

(3)  Providing  Pressure  Grouting  Equipment,   -  Compensation  for 
providing   pressure  grouting  equipment  as  specified   in  paragraph  3-14  will  be 
made   if  such  equipment   is   provided  at   the   site   upon    the  order  of  the   con- 
tracting officer.     Payment  of  this   item  will   be  made  at   the  contract  lump  sum 
price   for   "Providing  Pressure  Grouting  Equipoient." 

(4)  Ffayment   for  grouting  will  be  made  at   the   contract  unit   price 
per   cubic   foot   for    "Pressure  Grouting."     The  volume   of  grout  will   be   considered 
to  be  equal   to   the  volume  of  cer.ent  and  sand  or  rock  flour  used.     This   pay- 
ment  shall   include  washing  and    jetting  of  grout  holes,   and   all  materials, 
equipment,   and   labor  necessary,   except    that  cenent  will  be   furnished  by   the 
United  States.     No  payment  will   be  made    for  grout  lost  due   to   improper  anchor- 
age of  grout  pipes  or   connections,   nor   for  grout   rejected  by  contracting 
officer  because   of   the   improper  mixing. 

(5)  ftyment   for  furnishing  sand   or  rock    flour  used   in  grouting 
will   be  made  at   the  contract  irnit  price   per  cubic  foot   for    "Sand   in  Grout"   or 
■Rock  Flour   in  Grout." 
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Specifications:      Iroquois  Dam 

SECTION  IV 

a!DAi^.iE3-rrs ,  backfill,  ai©  h^otection  stone 

4-01.  DEFINITION.  -  The  term  ■Eabankitenta*  as  used  in  this  section 
includes  the  compacted  earth  fill  of  the  wing  dams;  the  compacted  earth 
backfill  around  the  bulkhead  sections  of  the  concrete  dam;  the  sand  and 
gravel  backing  and  riprap  protection  of  the  abutment  slopes  and  wing  dams; 
and  the  random  rock  backfill  downstream  from  the  spillway. 

4-02.  GENERAL  H^OVISIONS. 

(a)  Lines  and  Grades.  -  The  emban}c!ients  shall  be  constructed  to 
the  lines  and  grades  shown  on  the  drawings  or  otherwise  required  by  the 
contracting  officer.  The  contracting  officer  reserves  the  right  to  change 
the  foundation  widths,  change  the  slopes  and  dimensions  of  the  embenknents, 
change  the  dimensions  and  slopes  of  the  foundation  cut-off  trenches  and 
change  the  shape  and  thickness  of  the  dumped  riprap  protection  and  make 
such  other  changes  as  future  studies  and  conditions  on  the  work  indicate 
as  necessary  for  the  construction  of  a  safe  and  permanent  structure  as  de- 
termined by  the  contracting  officer.  Changes  in  quantities  of  materials  re- 
sulting from  changes  in  sections  shall  be  no  cause  for  claims  of  increased 
contract  unit  prices, 

(b)  Materials.  -  !.iaterials  for  the  various  sections  of  the  em- 
bankiQents  shall  conform  to  the  respective  requireiaents  specified  in  the 
following  paragraphs  of  this  section.  No  brush,  roots,  sod,  and  perishable 
or  objectionable  materials,  as  deteruined  by  the  contracting  officer,  shall 
be  placed  in  the  embankments.  Any  objectionable  material  placed  in  the 
embankments  shall  be  removed  by  the  contractor  as  directed  by  the  contract- 
ing officer,  without  cost  to  the  Government.  I^e  suitability  of  each  part 
of  tfie  foundation  for  placing  embankment  materials  thereon  and  of  all  ma- 
terials for  use  in  an  embankment  will  be  determined  by  the  contracting 
officer.  No  materials  shall  be  placed  in  an  embankment  when  either  the 
materials  or  the  foundation  on  which  they  are  to  be  placed  is  frozen. 

(c)  Conduct  of  the  Work.  -  The  contractor  shall  at  a  11  times 
maintain  the  embankments  in  conformity  with  paragraph  4~04(c)  and  in  a 
manner  satisfactory  to  the  contracting  officer  until  the  final  completion 
and  acceptance  of  all  work  under  the  contract.  The  contractor  may  be  re- 
quired to  suspend  work  at  any  time  when,  in  th«  opinion  of  the  contracting 
officer,  satisfactory  work  cannot  be  done  on  account  of  rain,  floods,  cold 
weather,  or  other  unsatisfactory  conditions.  Any  approved  embankment  mater- 
ial which  is  lost  or  rendered  unsuitable  after  being  placed  in  an  embank- 
ment and  before  the  completion  and  final  acceptance  of  the  work,  due  to 
causes  that,  in  the  opinion  of  the  contracting  officer,  are  avoidable,  or 
under  the  control  of  the  contractor,  shall  be  replaced  by  the  contractor  in 
a  nanner  satisfactory  to  the  contracting  officer  and  without  cost  to  the 
Government.  The  contracting  officer  may  require  the  contractor  to  remove 

without  cost  to  the  Government  any  material  placed  by  the  contractor  out- 
side of  specified  slope  lines. 

(d)  Order  of  Work.  -  The  contractor  shall  be  required  to  organize 
the  work  so  that  suitable  rock  and  earth  fill  materials  obtained  from  the 
excavations  for  the  construction  of  concrete  structures  may  be  placed  dir- 
ectly in  the  portions  of  the  wing  dams  between  the  ends  on  the  natural 
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ground  and  points  I50  feet  froQ  the  top  of  the  excavation  slopes  for  bulk- 
bead  sections.  Aftei'  the  bulkhead  sections  are  constructed,  the  backfilling 
and  abutment  embankments  shall  be  canpleted. 

4-03.  PREPARATION  OF  FOUNDATION  FOR  aia.VI\KMEI^?r. 

(a)  General.  -  The  foundations  for  the  embankn^ents  shall  be 
stripped  and  excavated  as  specified  in  Section  m.   The  test  pits,  stump 
holes  and  other  excavated  areas,  depressions  and  crvities  within  the  limits 

of  the  embanteient  shall  be  filled  with  compacted  earth  as  directed  by  the  con- 
tracting officer.  The  earth  fill  shall  be  placed  in  layers,  moistened  and 
compacted  in  ace  on  a  nee  with  paragraph  4-04»  As  the  fill  is  .brought  up,  the 
side  slope  of  the  cut  or  hole  shall  be  scarified,  if  in  the  opinion  of  the 
contracting  officer,  it  is  required,  in  order  to  provide  a  bond  between  the 
fill  and  the  original  ^jround  material.  The  sides  of  all  holes  shall  be  bro- 
ken down  if  necessary  so  as  to  flatten  out  the  slopes,  and  the  hole  then  fil- 
led with  approved  material  and  properly  rolled  or  tamped  in  place.  Immedi- 
ately prior  to  placing  materials  in  the  wing  dams,  the  entire  foundation,  ex- 
cept areas  to  be  covered  by  sand  and  gravel  filter,  shall  be  scarified  to  a 
depth  of  4  inches,  A  4'-inch  layer  of  esabankiaent  material  shall  be  spread 
and  compacted  as  specified  for  Class  I  fill  in  paragraph  4-04(e).  The  foun- 
dation upon  which  fill  is  placed  shall  be  in  a  suitable  dry  condition,  as 
determined  by  the  contracting  officer, 

(b)  Measurement  and  payment .  -  Payment  for  the  fills  in  the 
foundation  areas  indicated  above,  including  the  spreading,  rolling  and 
wetting  where  required  will  be  cade  at  the  contract  unit  price  per  cubic 
yard  for  "Earth  Fill;  Compacted".  No  payment  as  a  separate  item  will  be  made 
for  other  work  necessary  for  the  preparation  of  the  foundation  including  the 
dewatering  in  the  foundation  areas  of  the  embankments,  but  the  cost  of  these 
items  shall  be  included  in  the  contract  unit  prices  for  the  other  items  of 
work  connected  with  the  embankments, 

4-04.  COMPACTED  EARTH  FILL. 

(a)  General,  -  The  earth  sections  01  zhe   embankments  shall  be 
constructed  of  Class  I  and  Class  II  compacted  fill  as  shovm  on  the  drawings. 
The  center  section  of  the  wing  dams  shall  be  composed  of  Class  I  compacted 
fill,  rolled  and  compacted  as  specified  in  pairagraph  4-04(e)  below.  Upstream 
and  downstream  sections  of  the  <Ving  dams  shall  be  composed  of  Class  II  ccan- 
pacted  fill  and  shall  receive  such  rolling  by  the  hauling  and  spreading  e- 
quipment  as  is  specified  in  paragraph  4-04(e),  Backfill  within  50  feet  of 
the  bulkheads  shall  be  composed  of  Class  I  cOiUpacted  fill,  and  beyond  ^0 
feet  shall  be  Class  Jj  compacted  fill. 

(b)  Material  for  the  earth  fill  sections  of  the  embankments  in- 
cluding backfill  around  the  bulkhead  sections  of  the  dam  shall  be  secured 
from  the  designated  borrow  areas  and  from  the  excavations  for  the  construc- 
tion of  the  dam  or  canal.  The  materials  for  both  Class  I  and  Class  II  com- 
pacted fill  in  general  will  be  a  well  graded  clayey  or  silty  sand  and  gravel 
No  stones  which  wjuld  be  retained  on  a  6-inch  screen  will  be  permitted  in  * 
the  Class  I  compacted  earth  fill,  Nb  stones  which  would  be  retained  on  an 
8-inch  screen  will  be  permitted  in  the  Class  II  compacted  earth  fill* 
Should  stones  of  such  size  be  found  in  the  other\7ise  approved  earth  fill  em- 
banlaaent  materials,  they  shall  be  reinoved  by  the  contractor.  Suitable  stones 
rexoved  may  be  used  for  riprap  as  specified  in  paragraph  4-0?.  Each  load  of 
material  to  be  placed  in  the  compacted  earth  fill  shall  be  the  equivalent. 
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as  nearly  as  practicable,  of  a  mixture  of  naterials  obtained  from  an  approx- 
imately uniforji  strip  or  cutting  frcm  the  full  height  of  a  lift  in  excavation. 
The  combined  excavation  and  embanla.ient  placing  operations  shall  be  such  that 
the  materials  when  compacted  in  the  fill  will  be  blended  sufficiently  to  se- 
cure the  greatest  honiogeneity  and  desired  density. 

Any  material  encountered  in  the  required  excavation  that  meets  the  re- 
quirements of  paragraphs  k-03   niay  be  used  for  sand  and  gravel  backing  as  dir- 
ected. Additional  materials  required  for  sand  and  gravel  backing  not  obtain- 
able from  required  excavation  shall  be  obtained  frora  other  sources  by  the 
contractor. 

(c)  Placement.  -  The  distribution  and  gradation  of  materials  through 
out  the  earth  fill  sections  of  the  eiabankments  shall  Le  such  that  the  eaibank- 
ments  will  be  free  from  lenses,  pockets,  streaks  or  layers  of  materials  dif- 
fering materially  in  texture  or  gradation  from  the  surrounding^  material.  The 
dumping  of  successive  loads  of  earth  fill  materials  fron  the  different  parts 
of  the  borrow  pits,  stock  piles  or  required  excavations  shall  be  at  locations 
in  the  embankment  as  directed  by  the  contracting  officer,  and  for  this  pur- 
pose, the  contracting  officer  nay  direct  the  points  in  the  embankments  where 
individual  loads  of  material  shall  be  deposited,  to  the  end  that  the  more 
pervious  material  shall  be  placed  in  the  downstream  section  of  the  wing  dams 
and  in  the  outer  sections  of  the  backfill.  After  duLiping,  the  materials  shall 
be  spread  by  bulldozers  or  other  approved  methods  in  approximately  6-inch  lay- 
ers over  the  prepared  foundation  or  fill.  IJaterials  within  16  inches  of  con- 
crete walls  and  in  other  areas  where  compacting  by  rollins  is  impracticable  as 
deternined  by  the  contracting  officer,  shall  be  spread  in  layers  4  ^nches  in 
thickness  before  compacting.  All  layers  shall  extend  at  an  approxi:iiately  uni- 
fonn  elevation  over  the  entire  width  of  the  cross  section  of  the  embankment 
and  for  the  entire  length  of  the  section  under  construction  unless  otherwise 
directed  by  the  contracting  officer.  The  top  surfaces  of  the  earth  fill  sect- 
ions of  the  embankments  during  construction  shall  be  kept  crownt;d  with  grades 
not  less  than  2  nor  more  than  4  percent,  so  that  the  surface  of  the  fill  will 
drain  freely  toward  the  slopes.  The  surface  of  the  fill  shall  be  maintained 
at  all  times  in  such  a  manner  that  no  water  pockets  will  be  formed  under  any 
weather  conditions.   If  work  is  stopped  on  any  part  of  the  Class  I  compacted 
earth  fill  or  backfill  for  a  period  of  time,  the  area  to  remain  standing  shall 
be  rolled  with  a  smooth-faced  roller  to  prevent  loss  of  moisture  and  to 
facilitate  drainage.  If,  in  the  opinion  of  the  contracting  officer,  the 
rolled  surface  of  any  layer  of  any  section  is  too  smooth  to  bond  properly  with 
the  succeeding  layer  or  adjacent  section,  it  .shall  be  roughened  or  lojsened  by 
scarifying  to  the  satisfaction  of  the  contracting  officer  before  the  succeeding 
layer  is  placed  thereor..  Ruts  in  the  surface  of  any  layer  shall  be  filled  in  a 
manner  satisfactory  to  the  contracting  officer. 

(d)  Moisture  Control. 

(1)  The  material  in  each  layer  of  fill  while  being  compacted 
shall  contain  laoisture  within  a  few  percent  of  the  optimum,  as  determined  by 
the  con  racting  officer,  for  the  compaction  desired,  prior  to  and  during 
construction,  the  contracting  officer  will  establish  the  limiting  ranges  of 
moisture  contents  for  materials  to  be  ca;ipected  in  Class  I  fill  and  Class  II 
fill.  The  moistre  content  shall  be  uniform  throiigliout  the  layer.   If  the  ap- 
plication if  water  is  necessary,  it  may  be  done  either  at  the  borrow  aroe  or 
at  the  embanfcnent.  Wetting  at  the  excavation  area  shall  be  supplemented  as  re- 
quired by  sprinkling  in  place  on  the  embankciont ,  if  in  the  opinion  of  the 
controcting  officer  it  is  necessary.  The  contractor  shall  maintain  adequate 
facilities  to  provide  the  anjount  of  water  required. 
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(2)  No  layer  of  material  shall  be  placed  if  the  moisture 
content  of  the  exposed  surface  on  which  it  is  to  be  placed  is  not  v/ithin 
the  ran^^e  established  by  the  contracting  officer.  The  contractor  shall 
correct  the  moisture  content  of  the  compacted  layer  if  the  moisture  content 
is  not  within  the  required  limits. 

(e)  Coap^iction.  -  Class  I  fill  and  Class  II  fill  shall  be  rolled 
and  ccoipacted  with  the  equipment  listed  in  paragraph  (f )  below.   Each 
layer  of  Class  I  fill  shell  be  compacted  by  not  less  than  6  passes  or  trips 
and  each  layer  oi  Class  II  fill  shall  be  compacted  by  not  less  than  2  pass- 
es or  trips  of  a  sheepsfoot  roller.  In  areas  within  18  inches  of  concrete 
walls  and  other  areas  wher-  rolling  operations  are  impracticable,  as  deter- 
mined by  the  contracting  officer, compact ion  shall  be  obtained  with  power  tam- 
pers of  a  type  approved  by  the  contracting  officer  to  give  compaction  equal  to 
that  required  for  the  adjoining  compacted  earth  fill.  Each  pass  of  a  roll&r 
shall  overlap  the  adjacent  rolled  area  by  at  least  2  feet.   If  the  moisture 
content  is  greater  or  less  than  that  required  for  compaction,  the  rolling  or 
tamping  shall  be  delayed  until  the  proper  moisture  content  as  determined  by 
the  contracting  officer  has  been  reached. 

(f )  Equipment  for  Compaction  by  Rolling.  -  Equipment  consisting  of 
an  oscillating  double  section  sheepsfoot  tanper  roller,  pulled  by  a  crav/ler 
type  tractor  weighing  not  less  than  20,000  pounds  and  which  is  weighted  or 
equipped  -ith  a  bulldozer,  or  both,  to  Increase  its  total  weight  to  not  less 
than  29,000  pounds,  shall  be  used  for  compacting  Class  I  fill.  The  use  of 
more  than  2  rollers  in  tandem  will  not  be  permitted.  The  design  and  operation 
of  the  compacting  equipnent  shall  be  subject  to  the  approval  of  the  contract- 
ing officer.  The  speed  of  the  compacting  equipnent  shall  be  not  more  than 

2^  iailes  per  hour,  ^ach  drum  of  the  oscillating  double  section  sheepsfoot  tam- 
per roller  shall  be  approximately  4  feet  in  width  and  shall  have  tamping  feet 
uniformly  staggered  over  its  cylindrical  surface  and  be  provided  with  clean- 
ers. Each  tamping  foot  shall  project  approximately  7  inches  from  the  roller's 
cylindrical  surface  -  nd  at  no  time  during  operation  shall  have  a  face  area  '.ess 
than  5  iior  more  than  7  square  inches.  The  spacing  shall  be  such  as  to  provide 
not  less  than  l^  tamping  feet  for  each  square  foot  of  cylindrical  surface. 
The  sheepsfoot  roller  shall  be  weighted  so  that  the  total  weight  of  the  roller 
and  ballast  in  pounds  divided  by  the  total  areas  of  the  maximu:a  number  of 
tamping  feet  in  one  row  generally  parallel  to  the  axis  of  the  roller  sbiall 
provide  for  a  range  of  250  to  400  pounds  per  square  inch  by  varying  the  roller 
ballast. 

(g)  Tests  for  Compaction.  -  Samples  for  testing  of  all  materials 
in  the  embankments,  both  before  and  after  placement  and  compaction,  will  be 
taken  by  the  contracting  officer  at  frequent  intervals.  Corrections,  adjust- 
ments, and  modifications  of  methods  may  be  required  as  tte  result  of  these 
tests,  for  materials,  moisture  content,  or  additional  compaction  of  the  ma- 
terials, in  the  embankment.   In  taking  samples  for  control  and  record  pur- 
poses, the  contractor  shall  sup;  ly  labor  required  to  assist  the  inspector,  as 
directed  by  the  contracting  officer.  During  the  construction  of  the  embank- 
ments, it  may  be  necessary  for  the  contractor  as  directed  by  the  contracting 
officer  to  construct  test  embankiiients  which  will  form  part   of  the  completed 
fill  to  determine  the  nimiber  of  passes  or  moisture  content  necessary  to  ob- 
tain the  desired  compaction. 

(h)  Additional  Compaction.  -  If  the  tests  specified  above  in- 
dicate that  the  desired  compaction  of  the  materials  in  the  compacted  earth 
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fill  sectioris  of  the  etabanknents  is  not  secured  by  the  compaction  specified 
in  paragraph  4-04(e),  additional  coiapaction  r^ay  be  required  by  the  contract- 
ing officer.     Additional  compaction  shall  consist  of  maldng  not   less   than  2 
passes  of  a   sheepsfoot   roller  specified  in  paru^aph  /|-04(f)  over  such  des- 
ignated areas.      Bach  pass  of  a  roller  siiall  overlap  the  adjacent  rolled  area 
by  at  least  2  feet.     This  procedure  will  be  repeated  as  often  as  is  necessary 
to  obtain  the  desired  compaction. 

(i)     Measurement  and  Payi.ient. 

(1)  Measurcuient  for  coapacted  earth  fill  placed  in  eiibankraenta 
will  be  made  between  the  lines   indicoted  on  the  dr:. wings  and  the  required 
stripping  or  excavation  lines,     payment  for  Class   I  and  Class   II  compacted 
earth  fill  will  be  made  at  the  contract  unit  price  per  cubic  yard  for  "E&rth 
Fill;   Compacted",   which  payiaent  shall  include  all  incidental  work  specified 
or  required  such  as   transporting  and  spreading,  mixing,   scarify-ng,   harrowing, 

moistening,   drying,   compacting,  rerooving  oversize  stones  and  objectionable 
materials. 

(2)  Payment  for  each  edditiona]  two  passes  of  a  roller  as  re- 
quired by  the  contracting  officer  will  be  made  at  the  contract  unit  price  per 
square  (100  sq.   ft.)  for  "Additional  Co-'ipaction". 

4-05.     SAI^ID  AND  GRAVEL  BACKING. 

(a)  Genera  1  -  Sand  and  gravel  backing  for  riprap  on  slopes  shall 
be  constructed   to  the   lines  and  gr^ides  shown  on  the  drawings.     During  con- 
struction the  pJa  cing  shall  be  kept  at  substantially  the  same   level  as  the 
ccrapacted  earth   fill. 

(b)  Material.   -  Material  for  sand  and  gravel  backing  shall  consist 
of  bank  run  sand  and  gravel  of  which  the  material  after  placement  shall  con- 
tain frooi  30  to  60  percent  by  weight  retained  on  the  1-inch  mesh  screen,  and 
no  stones  shall  be   larger  than  6   inches.     Of  the  material  passing  the  ^-inch 
mesh   screen,   not  more  than  20  percent  shall  pass   the  No.   200  mesh  screen. 
Sar.ples  of  proposed  material  shall  be  sub-iitted  to  the  contracting  officer  at 
least  30  days  pnor  to  the  date  that    the  contractor  plans   to  canoience  place- 
ment. 

(c)  Measurejient  and  Payment.    -  Ueasuremcnt  of  sand  and  gravel 
backing  material  will  be  made  between  the   lines   indicated  on  the  drawingSf 
or  as  modified  by  the  contracting  officer.     Payment  for  furnishing  and  in- 
stalling backing  material,   regardless  of  source,    (see  paragraph   I-I6)  will 
be  made  at   the  contract  unit  price  per  cubic  yard  for   "Sand  and  Gravel 
Backing". 

4-06.      RANDOM  ROCK  FILL. 

(a)     Classification.   -  The  excavated  area  downstream  from  the  spill- 
way shall  be  baCCTillSfl  as  SRown  on  the  drawings  w.th  rocks  of  random  sizes. 
At   least  95  %  2^  "the  rock  shall  be  sound,   and  dui'able,   and  :js  approved  by  the 
contracting  officer.     It  sb.all  be  obtained  from  the  required  rock  excavation. 
Eiglity  per  cent  of  the  random  rock  fill  in  the  upper  three  feet  shall  be  piec- 
es weighing]  40O  pounds  or  nore.     The  remainder  of  all  the  rock  shall  be  pieces 
weighing  more  than  200  pounds. 

(t>)     Measurement  and  Payment.    -  The  quantity  to  be  paid  for  under 
this   item  shall  be  the  number  of  cubic  yards  of  random  rock  fill  measured  in 
place    in  the  fill  as  determined  from  surveys  made  before  and  after  placement. 
The  price  bid  shall  cover  the   furnishing  and  placing  the  material  and  all  in- 
cidental expenses  thereto.     Payment  will  be  m£;do  at  the  contract  unit  price 
per  cubic  yard  for   "Rock  Fill;  Random". 
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4-07.  RIPRAP. 

(a)  Claasif ication*  -  All  rock  for  the  riprap  protection  of  the 
embanlcnenta  shall  be  clean,  sound,  and  durable,  and  ao  arproved  by  the  con- 
tracting officer.   It  shall  be  obta  ned  from  the  required  rock  exca-vation 
and  earth  fill  material.  Shale  and  other  rock  V7hich  in  the  opinion  of  the 
contracting  officer  will  not  endure  frost  action  shall  not  be  used.  Riprap 
shall  be  composed  of  the  followins  two  classes  of  inaterialj 

(1)  Class  A.  -  Eighty  percent  of  the  Class  A  riprap  shall  be 
pieces  weighing  over  500  pounds  and  the  remainder  shall  vary  with  f^ir  uni- 
forjiity  to  a  minimum  weight  of  200  pounds.  The  least  dimension  of  any  stone 
shall  be  not  less  than  one- third  its  greatest  dimension. 

(2)  Class  B.  -  This  riprap  shall  consist  of  rocks  weighing 

in  general  not  over  250  pounds,  of  which  not  more  than  10  X   of  the  whole  shall 
be  forjied  of  pieces  weiring  less  than  15  pounds  which  shall  be  well  distrib- 
uted throughout  the  mass. 

(b)  Placement.  -  Riprap  shall  bo  dumped  in  the  sections  to  the  line 
and  grades  shown  on  the  drawings  or  as  directed  by  the  contracting  officer. 
The  different  sizes  of  each  class  shall  be  well  distributed  within  the  section. 
Care  shall  be  taken  in  dumping  and  placing  not  to  disturb  the  underlying  fill. 
The  dumped  riprap  on  the  slopes  of  the  wing  da::is  and  on  the  slopes  of  the  abut- 
ments may  be  placed  any  tine  during  the  construction  of  the  embankments  providing 
that,  the  level  of  the  riprap  shall  not  exceed  the  level  of  the  compacted 

earth  fill  section;  any  change  in  the  slopes  of  the  compacted  earth  fill  in- 
cluding slides  and  washout  shall  be  repaired  by  the  contractor  as  directed  by 
the  contracting  officer  at  no  cost  to  the  government.  In  the  areas  where  Class 
B  dimiped  riprap  will  form  the  final  surface,  such  hand  niacin::  of  the  finished 
rock  surface  will  be  required  as  will  insure  a  reasonably  smooth  and  continu- 
ous surface  to  the  slope  lines  shov/n  on  the  drawings  or  as  modified  by  the  con- 
tracting officer  with  a  tolerance  not  exceeding  plus  or  minuc  9  inches.  At  the 
end  of  a  working  season  for  placin,^  compacted  earth  fill,  the  dumped  riprap 
sections  shall  be  complete. 

(c)  Measurement  and  Payment.  -  Measurement  for  riprap  in  the  du.r.ped 
riprap  sections  will  be  made  in  the  embanlcraents  between  slope  lines  and  grade 
lines  shown  on  the  drawings  or  as  "odif led  by  the  contracting  officer.  Pay- 
ment for  the  tvro  classes  of  riprap  will  be  nade  at  the  contract  unit  prices 
per  cubic  yard  for  "Riprap,  Dujiped;  Class  A",  and  "Riprap,  Dumped;  ClassB", 
which  will  include  payment  for  excavation  from  stockpiles,  the  selection  of 
materials,  cleaning,  hauling,  placing,  and  all  other  work  required  for  the 
completion  of  the  riprap  sections  in  accordance  with  these  specifications, 

4-08.   SEEDING  .^VND  SEEDED  ICPSOIL. 

(a)  preparation  of  Seed  Bed.  -  The  areas  indicated  on  the  drawings 
or  required  by  the  contracting  oi'i'icer  shall  be  covered  witfj  topsoil.  All  other 
areas  to  be  seeded  tut  not  requiring  topsoil  as  directed  by  the  contracting 
officer  shall,  prior  to  fertilizing  and  seeding,  be  harrov/ed  or  raked  until  the 
soil  has  become  loosened  and  pulverized.  All  sticks,  litter,  roots,  weeds, 
stones  larger  than  1  inch  in  diaraeter,  and  other  objectionable  materials  shall 
be  removed  to  a  depth  of  2  inches.  Areas  requiring  topsoil  shall  be  covered 
with  topsoil  to  a  depth  of  net  less  than  4  inches  after  compaction.  The  top- 
soil  shall  be  compacted  by  an  approved  method.  The  surface  of  all  seed  areas 
shall  be  trimtned  and  raked  to  conform  to  finished  grades,  after  which  the  soil 
shall  be  fertilized  as  specified  below.   Iia^iediately  before  sowing  the  seed, 
the  surface  of  the  seed  bed  shall  be  sprinkled,  if  necessary,  and  raked  to  a 
depth  of  3/4  of  an  inch.  The  raking  shall  be  done  in  a  direction  parallel  to 
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the  contour  lines  of  the  slopes  (not  uphill  or  downhill). 

(1)  Topsoil.   -  Topsoil  shall  be   furnished  by  the  controctor 
from  areas  approved  by  the  contracting  officer  (see   paragraphs  3-07(3;  and 
3-06(b),     Topsoil  shall  be  good,   rich,   dark   loam,   free  from  subsoil,   gravel, 
unbroken  sod,   roots,  and  refuse.     Acceptable  topsoil  shall  be  a  irdxture  of 
ssnd,   silt,  end  clay  particles,  and  shall  contain  not   less  than  5  %  organic 
matter  as  determined  by  loss  on  ignition  of  oven  dried  sanples. 

(2)  Method  of  Fertilizing.   -  Prior  to  seeding,   fertilizers 
shall  be  unifonaly  spread   in  a  LBnner  satisfactory  to  the  contracting  officer. 
The  seed  beds  consisting  of  topsoil  shall  be  fertilized  with   1,0C0  jxjunds  of 
2052  superphosphate  and  3^0  pounds  of  sulphate  of  ara-onia  to     the  acre.     Tfce 
seed  beds   in  areas  not  covered  with   topsoil  shall  be  fertilized  with  1,000 
pounds  of  2052  superphosphate  and  200  pounds  of  sulphate  of  arar.onia   to  the  acre. 
In  place  of   the   superphosphate,    '^'jO  pounds  of  T.V.A.   metaphosph^te  to   the  acre 
Ecay  be  used. 

(b)     Seeding.    -  The  quantity  and   tyj.cs  cf  seeds   specified  below  sha'l 
be  sown  on  prepared  seed  beds   in  a  manner  satisfactory  to  th6  contracting  of- 
ficer.    The  ndxtui-es  shall  be  sown  at  the  earliest  date  possible  between  LSay  1 
and  October   1  on  areas  covered  with   topsoil,   and  betv;een  May  1  and  September  1 
on  areas  not  covered  with   topsoil.     The  seed  mixtures  shall  be  sown  by  a  :iiech- 
anical  hand  seeder  or  drill.     ".Thenever  practical,    the  laix'ures  shall  be  jsown 
in  two  applications,    one-half  thi.;  seed  v/hile  the  sower   is  travelling  in  one 
direction,   and   the  other  half  sown  while  travelling  at  right  angles  to  the 
first.     The  oats  or  rye  shall  be  sown  separately  from  the  remainder  of  the  seed 
mixture.     The  domestic  rye  grass  may  be  sown  either  separately  or  mixed  with 
the  other  seeds.     If  oats  or  rye  is   sown  on  the  surface,   the  seeds  shall  be 
covered  by  raking  to  a  depth  from  1   to  1^   inches.     After  all  the  seed  is  sown, 
the  seed  bed  shall  be   lightly  raked  with   iron  rakes,   and  then  rolled  with  a 
lawn  roller   in  a  :nanner  satisfactory  to  the  contracting  officer. 

(1)     Seed  Mixtures.   -  The  seed  mixtures  shall  consist  of   the 
seeds  specified  in  the  tables  below,      \fhen  directed  by  the  contracting  officer, 
the   seed  mixtures  may  be  varied  to  suit  syecial  conditions  of  soil  peculiar  t:> 
the  areas   to  be  seeded.     The  seed  fur::ished  shall  be  of  the   previous  year's 
crop  and  in  no  case  shall  the  weed  content  exceed   15J  by  weight. 


Kind  of  Seed 


Seed  Mixture  for  Seed  Bed  cf  Topsoil 
%   purity      ^  Germination 


Kentucky  Blue  Grass  98 
Creeping  Bed  or  Chewing 

Fescue  97 

Canadian  Blue  Grass  ;J3 

Doii^estic  Rye  Grass  98 

Red  Top  90 

Kent  fild  Clover  97 

Ladino  Clover  97 

Alsike  97 


88 

70 

85 
90 
90 
90 
90 
90 


Amount  lbs. 
per  acre 

20.0 


15.0 

10,0 

10.0 

7.5 

2.0 

2.0 

}'^ 

70.- 
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Seed  I.Tixturc  for  Seod  Eed  Not  Containing 


Kind  of  Seed 

Sweet  Clover 
Alfalfa 
Black  tiedic 
Orchard  Grass 
Timothy 
Red  Top 
Ladino  Clover 


Topsoil 

Amount  lbs. 

tPuri 

ll^ 

J- 

CJenuJ  nation 

per  acre 

99 

85 

5 

98 

85 

2 

95 

80 

1 

97 

90 

3 

98 

es 

3     . 

98 

9D 

4 

97 

90 

1 

19 


Oats  (Seeding  prior  to 

July  15)  99  90  30 

Rye  (Seeding  after 

July  15)  99  90  35 

(2)   Inoculation.  -  Tlie  alfalfa.  Black  IJedic,  Alsike,  ^weet 
Clover,  Kent  Wild  Clover,  and  I^dino  Clover  seeds  shall  be  inoculated  with 
pure  cultures  of  nitrogen  fixing  bacteria,   Jnoculants  shall  consist  of 
pure  bred  soil  or  sand  cultures,  not  more  than  one  year  eld,  and  shall 
meet  the  approval  of  the  New  York  Stiite  Department  of  Agriculture  and  :,^r- 
kets.  Ibe  inoculants  shall  be  mixed  with  the  seed  according  the  the  vendor's 
instructions.  After  the  mixture  is  dried,  it  shall  be  mixed  with  the  grass 
seeds.  All  mixing,  drying,  and  storing  shall  be  done  in  the  shade.  The  seed 
mixture  shall  be  applied  to  the  seed  bed  within  72  hours  after  the  legume 
seeds  ere  inoculated. 

(c)  Llaintenance  and  Reseeding.  -  The  contractor  shall  maintain  the 
areas  sown  with  the  above  seed  jiixtures  until  all  work  on  the  contract  h;-s  been 
completed  and  accepted  by  the  contracting^  officer.  The  maintenance  shall  con- 
sist of  refilling  rain-washed  gullies,  reseeding,  mowing,  watering  during 
periods  of  drought,  removing  in  topsoiled  areas  of  large  and  consiicuous  weeds, 

and  other  similar  operations  when  required  by  the  contracting  officer.  The 
contractor  may,  if  he  desires,  ijrotect  slopes  against  erosion  until  seeding 
becomes  established  by  spreading  on  the  surface  about  four  tons  of  straw  to 
the  acre. 

(d)  Measure-lent  and  Payment,  -  Measurement  for  seeding  and  seeded 
topsoil  will  be  made  by  the  acre  for  the  area  within  th.:  line  shown  on  the 
drawings  or  as  itodified  by  the  contracting  officer.  The  contract  unit  prices 
shall  include  payment  for  all  work  in  connection  with  furnishing  and  sowing 
all  necessary  seed,  raking  and  rolling  the  seeded  areas,  preparing  the  seed 
beds,  furnishing  and  placing  all  necessary  fertilizer,  and  maintaining  all 
seeded  areas,  payment  for  all  ',;ork  in  connection  with  preparing  and  seeding  the 
seed  bed  of  topsoil,  including  furnishing,  stockpiling,  rehandling,  transport- 
ing, placing,  spreading,  rolling,  and  finishing  the  topsoil,  will  be  made  at 
the  contract  unit  price  per  acre  for  "Seeded  Topsoil".  Payment  for  seeding 

all  seed  beds  not  of  topsoil  will  be  made  at  the  contract  unit  price  per 
acre  for  "Seeding", 


4-8 


^. 


Specif icationaj      Iroquois  Dam 

SHCTION  V   ..  CONCRETE 

3-01.      COMPOSITION.    -  Concrete  shall  be  composed  of   cement,    fine  aggregate, 
coarse  aggregets  and  water  so  proportioned  and  mixed  as   to  produce  a  durable, 
plastic,   workable  mixture   in  accordance  with  all   requirements  under  this  section 
and  suitable   to   the  specific   conditions  of  placement.  ^ 

5-02.     CLAS3IFICATICK. 

(a)  D9signation,   -  3xcept  where  required    to  meet  special  conditions, 
all   concrete   shall    be  Class  "A",   Cl^rs  "B",    or  Cle-ss   "C"    in  accordance  vith  th« 
conditions  of  application  and  the   proportions  of  materials  and  strengths  re- 
quired. 

(b)  Class   "A*   concrete   shall  be  used  for  the   pier  houses,   roadway 
bridge  floor,   bulkhead  slabs  end   interior  walls,   and  as  otherwise    indicated 
on  the  drawings  or  directed  by  the  contracting  officer. 

(c)  Class  "B*  concrete  shall  be  used  in  the  bridge  piers,  exterior 
walls  of'  th*?  bulkheads,  and  as  otherwise  directed  by  the  contracting  officer. 
In  general  Class  "E"  concrete  shall  be  used  in  all  reinforced  portions  of  the 
structure  not   specifically  designated  as  Glass  "A"   or  Class  "C"    concrete. 

(d)  Class   'C"   concrete   shall   be  used  for  the  mass  section  of   the  daa. 

5-03.     STOENCTTH.    -  Test  specimens  of  concrete  (see   paragraph  5-lC)  will 
be  6"   X  12*    or  8"   x  I6"    cylinders.     Samples  will   be  wet-screened  to  remove 
aggregate  greater  than  one-fourth  the  diameter  of   the   test   specimen.      The  mixes 
will  be  designed   to  secure  concrete  having  at  least    the   following  compressive 
strengths  at  the  age  of  28  days: 

Average   for  any  25  Minimum  for  any 

Class  Consecutive    cylinders  one   cylinder 

A  3400   lbs.    per  sq.    in,  260O  lbs.    per  sq.    in. 

B  3000  lbs.   per  sq.    in,  2200  lbs.   per  sq.    in. 

C  2400  lbs.   per  sq.    in.  I600  lbs.    per  sq.    in. 

5-0/l.     HIGK-EARLY-STRENGTK  concrete.   -  High-early-strength  concrete  made 
with  high-early-strength  Porland  cement  or  other  special  cements,   snail  be  uaed 
only  when   specifically  authorized  by  the  contracting  officer.      The  7-day  cooj- 
pressive   strength  of   concrete  of  any  class,   when  made  with  high-early -strength 
cement,    shall  be  at  least  equal   to  the  specified  minima-jn  28-day   compressive 
strength  for  that  class  using  standard  cement.     All   provisions  of    these  specifi- 
cations,  except   for  cement,   shell    be  applicable   to   such  concrete. 

5-05.     CEMENT  AND  AGGREGATES. 

(a)  Cement  will  be   furnished   to   the  contractor  bj'   the  Cover atent 
in  accordance  with  paragraph  1-10  of   these   specifications. 

(b)  Fine  aggregate   shall  be   furnished  by   the   contractor  and  may  be 
either  natural   sand  or  crushed   stone  sand.      (See  Article  1?  of   Invitation  for 
Bids.)     Sufficient  material  may  be   obtained  for   crushed  stone  sand  from  the 
canal  excavation.     Coarse  aggregate  shall  also  be  furnished  by   the  contractor 
and  may  be   secured  by  crushing   rock  obtained  from  the   canal  excavation. 
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5-06.   FINE  AGGREGATE. 

(a)  Conposition,  -  Fine  ap^rcgate  sliall  be  natural  sand,  or  nanu- 
factured  sand.   If  crushed  stone  s^.nd  is  furnished  for  the  fine  as-^^recate 
it  shall  be  manufactured  frcm  material  which  has  been  crushed  to  pass  the 

3"  square  mesh  screen  and  be  retained  on  a  1/2*  square  mesh  screen,  Tailincs 
from  this  preliminary  crushing  and  screening  ^vlll  not  be  accepted.  Only 
clean  dense,  tough,  durable  dolonite  stone  will  be  acceptable  for  artificial 
sand  nanufacture. 

(b)  Quality,  -  Fine  aggregate  shall  consist  of  hard,  strong,  durable 
and  uncoated  particles, 

(c)  Grading. 

(1)  The  fine  aggregate  shall  be  well  graded  from  coarse  to 
fine  and  -.vhen  tested  by  means  of  U,  S»  Standard  square  mesh  sieves  shall  fall 
within  the  following  limits  of  gradation: 

Percent  Passing,  by  Weight 
Sieve  Size 

3/5"  • 

NO.  4 

8 

16 

30 

50 

100 

(2)  If  natural  sand  is  furnished  the  fineness  modulus  sh^ll  be 
not  less  than  2.50  nor  more  than  3*00;  if  manufactured  sand  is  furnished  the 
fineness  modulus  shall  be  not  less  than  2,40  nor  more  tlian  2,90;  and  in 
either  case  the  fineness  modulus  of  the  sand  shall  not  very  more  than  0,2u 
frcm  lowest  to  highest, 

(3)  Deficiencies  in  the  quantities  passing  the  #50  and  #100 
sieves  may  be  cctnpensated  for  by  furnishing,  through  separate  shipment  and 

at  the  contractors  expense,  a  sufficient  quantity  of  fine  dune  sand  of  approved 
quality  and  grading.  This  quantity  shall  not  exceed  I5  percent  by  --veight  of 
the  total  fine  aggregate, 

(d)  Deleterious  Substances,  -  The  substances  designated  shall  not 
be  present  in  excess  of  the  following  amounts; 

Percent  by  Weight 
Clay  lumps  -------------1 

Material  removed  by  decantation  • 

fran  aggregates  not  more  than  -  -  -  3 


Natural  Sand 

Manufactured  Sand 

100 

100 

95-100 

95-100 

75-  90 

80-  95 

50-  75 

55-  80 

30-55 

30-  60 

l2i-25 

15-  30 

3.5-  8 
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(e)  Mortar  Strength,  -  Mortar  specimens  made  with  the  fine  aggre- 
gate shall  have  a  compressive  strength  at  28  days  of  at  least  90  percent  of 
strength  of  similar  specimens  made  with  Otta^va  sand  having  a  fineness  modulus 
of  2.40/0,10  and  the  same  cement. 

(f )  Tests,  -  Fine  aggregates  will  be  suojected  to  the  following 


tests; 


(1)  Freezing  and  thawing  test  performed  in  accordance  with 
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A.S.T.M.  Specification  C137  -  39T,  "Soundness  of  Age;re(ratea  by  Freezing  and 
Tha.7inCi  "  shall  not  show  a  loss  in  25  cycles  of  tfore  than  5  percent,  or  not 
more  than  that  shovm  by  sand  of  proven  quality, 

(2)  Magnesium  sulphate  accelerated  soundness  test  performed 
in  accoroance  with  A.S.T.M.  Specification  C88  -  39Tt  "Soundness  of  Aggregates 
by  use  of  sodium  Sulphate  or  Magnesium  Sulphate,"  shall  not  sho-,7  a  loss  in  10 
cycles  of  more  than  10  percent, 

5-07.   COARSE  AGGREGATE. 
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(a)  Composition,  -  Coarse  aggregate  shall  be  washed  gravel  or 
crushed  stone. 

(b)  Quality.  -  Coarse  aggregate  shall  consist  of  hard,  tough  and 
durable  particles  free  frcta  adherent  coating.  It  shall  contain  no  vegetable 
matter  nor  soft,  friable,  thin  or  elongated  particles  in  quantities  considered 
deleterious  by  thq  contracting  officer.  Aggregate  which  has  disintegrated  or 
weathered  badly  under  exposure  conditions  similar  to  those  'thich  will  be  en- 
countered by  the  .7ork  under  consideration,  shall  not  be  used.  The  substances 
designated  below  shall  not  te  present  in  excess  of  the  follcv/ing  amounts: 

Soft  particles  (including  shale)  -  -  -  -  5^ 

Clay  lumps  -----  _______  0,25% 

Removed  by  decantation  -_-------   1<^ 

Thin  or  elongated  particles-  ------  10^ 

Vfhen  the  material  removed  by  decantation  consists  essentially  of  crusher  dirt 
the  maximum  amount   permitted  may  be  raised  to  1-1/2  percent,     When  crushed  stone 
is  used   the  crusher  shall  be  equippec   with  a  screening  system  which  will  en- 
tirely separate  the  dust   fran  the  stone  and  convey  it   to  a  separate  bin, 

(c)  Size  and  Gradation, 

(1)  Coarse  aggregate  shall  be  generally  rounded  or  cubical  in 
shape  and  well  graded  from  fine  to  coarse  within  each  designated  size  range  so 
that  concrete  of  the  required  workability,  density,  and  strength  can  be  made 
without  the  use  of  an  excess  amount  of  sand,  water,  or  cement, 

jror  Cl3ss  "A"  concrete  the  maximum  size  aggregate  shall  be  not  more  than 
1-1/2  inches. 

For  Class  "B"  concrete  the  maximum  size  aggregate  shall  be  not  more  than 
3  inches. 

For  Class  "C"  concrete  the  maximum  size  aggregate  shall  be  not  more  than 
6  inches. 

Coarse  aggregate  shall  be  separated,  and  the  specified  sizes  delivered 
separately  in  accordance  with  the  following: 

3/l6»  to  3/k'' 
3/4"  to  1-1/2" 
1-1/2"  to  3" 
3"   to  6" 

Within  any  of  the  above-indicated  size  limits,   not   less  than  85  percent 
of  the  material  shall  be  retained  on  a  standard  square  mesh  screen  of  the 
minimum  size  aggregate   indicated,   and  not  more  than  5  percent   shall  be  re- 
tained  en  a  standard   square  mesh  screen  of  the  maximum  size  aggregate   in- 
dicated,  and   100  percent   shall  pass  a  mesh  screen   1-1/2  times  the  maxintum 


5-3 


t 


size  aggregate    indicated. 

(2)     The  grading  of   the   combined   coarse  aggregate,    in  the  mixed 
concrete,   shall   fall  within   the   following   limits: 

(Percent   by  Wei&ht) 

Passing 

JjJBxinum  size   iiesh  screen  (square  mesh)  97  -  100 

1/2  maximum  size  mesh  screen   (square  mesh)        l\.0  -     70 

No.   k  sieve  0  -       6 

(d)     Tests.    -  Coarse  aggregates  will  be   tested  and   shall  be    subjected 
to   the  following: 

(1)  Freezing  and  thawing  test  performed  in  accordance  with  A.S. 
T.M.  Specification  C137-39T.  "Soundness  of  Aggregates  by  Freezing  and  Thawing," 
shall  not  show  a  loss   in  23   cycles  of  more   than  5  percent. 

(2)  Magnesium  sulphate  accelerated   soundness    test  performed   in 
accordance  with  A.S. T.M.   Specification  C88-39T,    "Soundness  of  Aggregates  by  use 
of  Sodium  Sulphate  or  Magnesium  Sulphate,"    shall  not  show  a  loss    in  10  cycles  of 
nor-;   than  10   percent, 

fbwever,   aggregate  failing  to  pass  these   tests  may  be  used,   with  the 
approval  of   the   contracting  officer,    provided    it  has  given  satisfactory  service 
for  a  period  of  not  less  than  5  years  under  exposure   conditions  similar  to 
those   to  which    it  rill   be   subjected   in   the   proposed  work, 

5-08.     WATER.    -  The  water  used   in  mixing  concrete   shall   be   clean  and   fr?e 
from   injurious  amounts  of   oil,   acid,   alkali  or  organic  matter, 

5-09.      STORAGE. 

(a)  Cement. 

(1)     Immediately  upon  receipt,   at   the   site  of   the  work,   cement 
shell  be   stored   in  a  thoroughly  dry,   wea thertight,  and  properly  ventilated 
building   or  bin  with  adequate  provisions  for   the  prevention  of   the  absorption 
of   moisture.      Storage   shall  be  such  as  to  permit  easy  access  for  inspection 
and  definite    identification  of  each  shipment, 

(b)  Aggregates.    -  The  fine  and  each   size  of  coarse  aggregates   shall 
be  stored  separately  and  in   such  manner  as   to  avoid   the   inclusion  of  any  foreign 
material   in   the   concrete.      The  aggregates  shall   be   stored  in  free  draining  stock 
piles  or  bins  for  at  least  72   hours  prior  to  use.     Stock  piles  of   coarse  aggregates 
shall  be  built   in  horizontal   layers  to  avoid  segregation.     Sufficient  live  storage 
of  all  aggregates   shall   be  maintained   so  as   to  permit   continuous  placing  at   the 
minimum  rate   specified   in  paragraph  5-12   (a)   for  at  least  l\3  hours. 

5-10.     SAMPLING  AND  TESTING  AGGREGATES.    -  Except  where  provided  otherwise 
by   these   specifications,   all   sajipling  and  t3sting  of   aggre^tes   shall   be  made 
in  accordance  with  the  Federal   Specifications.     Unless  specified  otherwise,    all 
test  samples  shall  be    supplied  by  the  contractor  at  his  expense  and  all  tests 
will  be  made  by  and  under  the   supervision  of   the  Government  at   its  expense. 
The  source  from  which  concrete  aggregates  are  to  be  obtained   shall  be  selected   by 
the  contractor  well    in  advance  of   the   time  when   they  will   be  required   in   the  work, 
and  suitable  samples,   as  they  are   to  be  used  in  the  concrete  shall   be  furnished 
to  the   contracting  officer  at   least  30  days   in  advance  of    the    time   when   the   placing 
of    the   concrete    is   expected  to  begin. 

The   concrete  aggregate   shall  conform  in  all   respects   to   the   requirements 
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of  these  specifications.  Hatever,  for  the  convenience  of  the  centra ctor  and 
in  order  to  facilitate  the  wasting  cf  any  unsatisfactory  material  prior  to 
shipping,  inspection  will  also  be  made  at  the  site  of  proriuction  and  any 
aggregate  which  fails  to  meet  all  of  the  re^juirements  will  thereupon  be  re- 
jected. Routine  control  tests  and  analyses  of  the  aggregates  in  their  var- 
ious states  from  raw  to  finished  products  will  be  made  by  the  Government, 
and  the  contractor  shall  provide  such  facilities  as  the  contracting  officer 
may  consider  necessary  for  the  ready  procurement  of  representative  samples, 

5-11  PRCPORTIQNING. 

(a)  Basis.  -  All  concrete  materials  will  be  proportioned  so  as  to 
produce  a  workable  mixture  in  v/hich  the  water  content  will  not  exceed  the 
maximum  specified, 

(b)  Control,  -  The  exact  proportions  of  all  materials  entering 
into  the  concrete  shall  be  as  directed  by  the  contracting  officer.  The  con- 
tractor shall  provide  all  equipment  necessary  to  determine,  record,  and  con- 
trol positively  the  actual  amounts  of  the  various  materials,  including  water, 
cement,  fine  aggregate,  and  each  individual  size  of  coarse  aggregate,  enter- 
ing into  the  concrete.  The  proportions  will  be  changed  whenever,  in  the  opin- 
ion of  the  contracting  officer,  such  change  becomes  necessary  to  obtain  uni- 
formity and  workability  or  the  specified  strength,  and  the  contractor  will 
not  be  compensated  because  of  such  changes. 

(c)  Measurement.  -  All  materials  shall  be  measured  by  weight.  One 
bag  of  cement  will  be  considered  9^  pounds  in  weight  and  1  gallon  of  water  as 
8.33  pounds. 

(d)  Cement  Content,  -  The  cement  content  for  each  cubic  yard  of 
concrete  shall  generally  fall  within  the  following  ranges? 

Class  "A"  5«0  to  6.0  bags 
Class  "B"  4.0  to  5»0  bags 
Class  "C"  3.0  to  k*5   tags 

For  concrete  deposited  in  water,  the  minimimi  cement  content  shall  be  6.5  bags 
or  6ll  pounds  to  each  cubic  yard  of  concrete  placed.  The  cenent  content  shall 
be  at  all  times  subject  to  variation  as  deemed  necessary  by  the  contracting 
officer  to  attain  the  desired  results. 

(e)  Vlater  Content  and  Consistency  of  Concrete. 

(1)  In  calculating  the  total  water  content  in  any  mix,  the 
amount  of  moisture  carried  on  the  surfaces  of  t  he  aggregate  particles  shall 
be  included.  The  total  water  content  per  bag  of  cement  for  each  batch  of 
concrete  shall  not  exceed  the  following: 

Class  "A"  5*5  gallons  or  kS»^  pounds 
Class  "B"  6,5  gallons  or  54.1  pounds 
Class  "C   8.0  gallons  or  66.7  pounds 

In  all  cases,  however,  the  emount  of  water  to  be  used  shall  be  the  minimum 
amount  necessary  to  produce  a  plastic  mixture  of  the  strength  specified  and 
of  the  desired  density,  uniformity  and  workability.  In  general,  the  consis- 
tency of  any   mix  shall  be  that  required  for  the  specific  placing  conditions 
and  methods  of  placement,  and  ordinarily  the  slump  shall  be  between  1/2  Inch 
and  2  inches  for  Class  "B"  and  Class  "C  concrete,  and  between  1^  inches  and 
3  inches  for  Class  "A"  concrete  when  tested  in  accordance  with  the  current    ^ 
specifications  for  "Method  of  Test  for  Consistency  of  Portland  Cement  Concrete, 
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of  the  American  Society  for  Testing  Materials. 

(f)  Aggregate  Content.  -  The  total  volume  of  aggregates  to  be 
used  in  each  cubic  yard  of  concrete  shall  be  that  necessary  to  produce  a 
dense  mixture  of  the  required  workability  as  determined  by  the  contracting 
officer.  The  Individual  mixes  will  be  based  upon  securing  concrete  having 
suitable  workability,  density,  impermeability,  and  the  required  strength, 
without  the  use  of  an  excessive  amount  of  cement. 

5-12.  MIXING  AND  ELAGIfX}. 

(a)  Equipment .  -  The  contractor  shall  provide  at  the  site  of  the 
work  a  modern  and  dependable  batch-typ>e  mixing  plant  with  a  minimum  capacity 
of  1200  cubic  yards  of  concrete  per  8  hours.  The  plant  shall  include  not 
fewer  than  2  complete  mixers  of  equal  capacity  with  separate  power  plants. 
The  equipment  shall  provide  adequate  facilities  for  the  accurate  measurement, 
record,  and  control  of  each  of  the  materials  entering  the  concrete.  The 
complete  plant  assembly,  including  provision  to  facilitate  the  inspection  of 
operations  at  all  times  and  the  adequacy  and  depenability  of  each  of  its  parts, 
shall  be  subject  to  the  approval  of  the  contracting  officer,  and  shall  conform 
to  the  following  requirements* 

It  shall  be  capable  of  ready  adjustment  for  compensating  for  the  varying 
moisture  content  of  the  aggregates  and  for  changing  the  proportionate  batch 
weights. 

It  shall  be  capable  of  controlling  the  deliver;^  of  each  material  to  with- 
in 1  percent  by  weight  of  the  designated  amounts. 

It  shall  be  arranged  to  permit  the  convenient  removal  of  material  in  excess 
of  the  specified  tolerances,  and  acceptable  facilities  shall  be  provided  for 
readily  obtaining  representative  samples  from  the  batches  for  test  purposes. 

Each  weighing  unit  shall  include  a  visible  springless  gage  which  will 
register  the  scale  load  at  any  stage  of  the  weighing  operation  froji  zero  to 
full  capacity. 

Insofar  as  practicable,  each  dial  and  water-measuring  device  shall  be  in 
full  view  of  the  operator  and  the  weighing  equipnent  shall  be  arranged  so 
that  the  operator  may  conveniently  observe  the  operation  of  the  bin  gates  and 
also  the  materials  discharged  into  the  mixer  hopper. 

The  accuracy  of  the  weighing  equipment  shall  conform  to  the  requireT.ents 
of  the  U.  S.  ^ureau  of  Standards,  The  contractor  shall  provide  standard  test 
weights  and  any  other  auxiliary  equipment  required  for  checking  the  operating 
performance  of  each  scale  or  other  meesuring  device  and  shall  make  periodic 
tests,  in  the  presence  of  a  Crovernment  inspector,  in  such  a  manner  and  at 
such  intervals  as  may  be  directed  by  the  contracting  officer;  provided,  that 
unless  otherwise  directed  by  the  contracting  officer,  such  cl.eck  tests  of 
equipment  in  operation  shall  be  made  at  least  once  every  two  neeks.  After 
completion  of  such  check  tests  the  contractor  shall  make  such  adjustments, 
repairs,  or  replacements  as  the  contracting  officer  may  consider  necesr;ary 
to  secure  satisfactory  performance. 

The  plant  shall  include  a  device  for  accurately  me:isuring  and  indicating 
the  quantity  of  water  entering  the  concrete  and  the  operating  mechinisms 
must  be  such  that  leakage  will  not  occur  r;hen  the  valves  are  closed.  The 
filling  and  discharge  valves  for  the  water  tank  shall  be  so  interlocked  that 
the  discharge  valve  cannot  be  opened  before  the  filling  valve  is  fully  closed. 

It  shall  include  a  device  for  accurately  and  autonatically  measuring  and 
indicating  the  time  of  rixing,  which  shallbe  interlocked  to  prevent  "the  dis- 
charge of  concrete  fron  the  mixer  before  the  expiration  of t he  mixing  period. 

It  shall  include  a  device  for  recording  and  indicating  the  number  of 
batches  handled, 
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Each  set   of  units  for  measuring  cement  and  mixing  water  delivered  to 
one  or  more  mixers  shall  be   provided  with  an  accurate  coabined  autographic 
recorder  for  making  a  continuous  visible  record  on  a   single  cliart   of  the 
measurement    of  all  materials    introduced   into  each  batch,   and  of  the  con- 
sistency of  the  concrete  during  the  mixing  process.     The  recorder  shall 
be  housed  completely,    shall  be  capable  of  being  locked,   and   shall  be   placed   in 
a  position  convenient    for  use  by  the   plant   operator.     The  recorder  paper 
furnished   shall  be  ruled  and   printed   so  that   each  graph  will  be   identified 
permanently  and  so  that   quantities  and  time  may  be  read  without   scaling  or 
calculation.     Suitable  means  shall  be  provided  to  insure   proper  alignment,   rate 
of  travel,    and  tautness  of  the  paper  YJithout   wrinkling.     The  recording  equip- 
ment  shall   include  facilities  for  automatically  registering  on  the   chart   the 
time   of  day  at    intervals   of  not  more  than  15  minutes  and   shall  be  designed 
for  simplicity  in  operation  and  maintenance. 

Each  mixer  shall  be  equipped  with  an  efficient  recording  consistency 
meter  or  provided   with  equally  suitable  equipment   or  means  satisfactory  to 
the  contracting  officer  for  indicating  concrete  consistency  and  recording  it 
on  the  combined  autographic  recorder  chart.     The  sensitivity  and  range  of  the 
consistency  nieters  shall  be  such  that   the  effect   of  a  change   in  slump  of  one 
inch  shall  be  readily  discernible  to  the   operator,   as  determined  by  the  con- 
tracting officer.     The  contractor  shall   furnish  satisfactory  evidence  that 
the   consistency  meters  which  he  proposes  to  use  are  adapted  to  the  type  of 
drtmi  and   loading  of  the  mixers  with  which  they  are  to  be  used.      If  the 
mixers  are  provided   with  consistency  meters  operating  on  the  principle  of 
measuring  electrical   input  to  the  mixer  motors,   adequate  means  shall   be 
provided  for  eliminating  errors  due  to  operating  the  motor  from  a  variable- 
yOltage  supply  source,   with  resultant   changes  in  motor  input  which  are  not 
caused  by  changes   in  concrete  consistency.      If  the  contractor  proposes  to 
use  means  for  the   partial  elimination  and  compensation  of  these  errors,   such 
means  shall  be  subject   to  the  approval  of  the   contracting  officer  and  the 
residual  errors  shall  not   exceed   one   percent   of  the  values  being  measured. 
Errors   in  registration  of  concrete  consistency  caused  by  variable  friction  in 
the  mixer  equipment   shall  be  eliminated  or  minimized  by  providing  adequate 
anti-friction  bearings  and  lubrication  or  by  other  means  satisfactory  to  the 
contracting  officer,     A^l  graphic  charts  recorded  in  accordance  with  this 
paragraph  shall  become  the  property  of  the  Government, 

(b)  Mixing  Time,   -  The  minimum  time  for  mixing  each  batch,   after 
all  materials  are   in  the  mixer,    shall  be  as   follows: 

1/2-cubic  yard  mixer,    or  smaller  IJ  minutes 
3/lj^  to  li-cubic  yard  mixer  ij  minutes 

1^-  to  3-cubic  yard  mixer  2     minutes 

Larger  than  3-cubic  yard  2^  minutes 

The  mixer  shall  revolve  at  a  unifoim  speed,   a  minimum  of  12  revolutions  per 
minute  after  all  materials  have  been  placed   in  it.     Neither  speed  nor  volurae 
capacity  of  the  mixer  shall  exceed  those  recoramended  by  the  manufacturer. 
Excessive  ovennixing,   requiring  additions  of  water  to  preserve  the  required 
consistency,   will  not   be   permitted.      Should  any  mixer  at  anj'  time   produce 
unsatisfactory  results   its  use   shall  be  promptly  discontinued  until   it   is 
repaired   or  replaced. 

(c)  Conveying,   -  Concrete  shall  be  conveyed  from  mixer  to  forms  as 
rapidly  as  practicable,   by  methods  which  will   prevent   segregation  or  loss  of 
ingredients.     It   shall  be  deposited  as  nearly  as  practicable   in   its  final 
position.     Chutes  used   shall  be  such  tha^   the  concrete  slides  in  the^i  and  does 
not   flow.     Chutes  with  a   flatter  slope  than  1  on  2  will  not  be  permitted. 
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There  shall  b e  no  free  vertical  drop  greater  than  5   feet  except  where  speci- 
fically authorized  by  the  contracting  officer. 

Methods  of  conveying  concrete  to  any  part  of  the  structure  by  ^vhich  the 
concrete  is  loaded  into  chutes,  belt  conveyors,  or  other  similar  equipment  and 
carried  in  a  thin,  continuously  exposed  flo^,  to  the  forms,  v/ill  not  be  per- 
mitted except  for  very  United  or  isolated  sections  of  the  v/ork,  and  then 
only  when  approved  in  writing  hy  the  contracting  officer, 

placing  of  concretTe  in  the  dam  shall,  in  general,  be  done  by  means  of 
bottcm-durap  buckets  of  sufficient  size  to  handle  the  full  capacity  of  one 
mixer.  The  design  of  the  buckets  shall  be  subject  to  the  approval  of  the 
contracting  officer,  and  shall  be  such  as  to  permit  close  regulation  of  the 
amount  of  concrete  to  be  deposited  in  each  dumping  position.  It  is  contem- 
plateo  that  the  full  capacity  of  a  bucket  may  be  deposited  in  one  operation 
where  this  has  no  objectionable  effect  on  the  placement  of  concrete,  but 
near  forms  and  around  embedded  items  or  elsewhere  as  directed  by  the  contract- 
ing officer,  the  discharge  shall  be  controlled  so  that  the  concrete  may  be 
effectively  compacted  into  layers  not  exceeding  18  inches  in  thickness  with 
a  minimum  of  lateral  movemient  and  accompanying  tendency  for  segregation  and 
the  formation  of  rock  pockets, 
(d)  placing. 

(1)  Concrete  shall  be  placed  before  initial  set  has  occurred, 
and,  unless  otherwise  authorized  by  the  contracting  officer,  before  it  has 
contained  its  water  content  for  more  than  3^  minutes, 

(2)  Concrete  when  deposited  in  the  forms  shall  liave  a  tempera- 
ture of  not  less  than  40  degrees  F,  and  not  more  than  75  degrees  F,  However, 
when  the  temperature  of  the  materials  are  such  that  the  temperature  of  the 
fresh  mixed  concrete  is  S5   degrees  of  more,  the  mixing  water  shall  be  cooled 
to  a  temperature  of  ^^   degrees  F,,  and  only  aggregates  taken  from  the  coolest 
portions  of  the  stockpiles  shall  be  used.  Any  heating,  cooling,  refrigerating, 
or  other  operations  necessary  in  order  to  produce  a  concrete  having  a  tempera- 
ture within  the  above  specified  tenperature  limits,  (40  F,  to  75  F.)  shall 
be  done  by  the  contractor  and  the  cost  thereof  shall  be  included  in  the  unit 
prices  bid  in  the  schedule  for  the  various  classes  of  concrete, 

(3)  Unless  otherwise  specified,  all  concrete  shall  be  placed 
in  the  dry  upon  clean,  unfrozen,  damp  surfaces,  free  from  running  water,  and 
never  upon  soft  mud,  dry  porous  earth,  or  upon  fills  that  have  not  been  sub- 
jected to  approved  rolling  or  tamping  until  optimum  canpaction  has  been  ob- 
tained, 

(4)  Rock  sufraces  upon  which  concrete  is  to  be  placed  shall  be 
approximately  horizontal  or  stepped,  and  shall  be  clean,  solid,  and  free  from 
oil,  running  water,  mud,  objectionable  coatings,  debris  and  loose,  semi- 
detached, or  unsound  fragments  and  shall  be  sufficiently  rough  to  assure  satis- 
factory bond  with  the  concrete.   Immediately  before  concrete  is  placed,  all 
such  rock  surfaces  shall  be  cleane?  thoroughly  by  the  use  of  high  velocity 
air-wnter  jets,  wet  sandblasting,  stiff  brooms,  picks,  or  other  effective 
means  satisfactory  to  the  contracting  officer.  All  pools  of  water  shall  be 
removed  from  depressions  in  order  to  insure  proper  bonding  of  the  fresh  con- 
crete to  the  rock  surfaces  and  no  inflow  of  water  into  the  foundation  will  be 
permitted.  All  necessary  installations  of  riser  pipes,  headers,  sand  drains, 
and  other  installations  necessary  to  produce  a  foundation  free  of  running  or 
standing  water  shall  be  installed  by  the  contractor  and  so  welded  or  otherwise 
securely  fastened  in  place  as  to  prevent  their  being  jarred  loose  by  concrete 
placement.  No  separate  payment  will  be  made  for  such  installations.  No  wooden 
plugs  or  other  organic  materials  will  be  placed  permanently  in  any  foundation. 
All  absorptive  surfaces  shall  be  thoroughly  wetted  for  48  hours  and  spread  with 

5-8 


a  layer  of  mortar  about  1/2  inch  thick  immediately  before  the  concrete  is 
placed.  The  mortar  shall  be  of  the  same  cement-sand  ratio  as  used  in  the  con- 
crete, 

(5)  The  layout  of  all  monoliths  shall  be  as  shown  on  the 
drawings  or  as  directed  or  approved  by  the  contracting  officer  before  con- 
creting is  commenced, 

(6)  All  concrete  shall  be  deposited  in  approximately  hori- 
zontal layers,  unless  otherwise  specifically  authorized  or  directed  by  the 
contracting  officer,  and  the  concretinc  shall  be  carried  on  as  a  continuous 
operation,  as  far  as  practicable,  until  the  placing  in  the  course,  section, 
panel  or  monolith  is  completed.  Concrete  must  be  covered  within  kS   niinutes 
to  one  hcui",   depending  on  coment  used,  with  fresh  concrete  during  one  pour. 
Lifts  of  mass  concrete  shall  not  exceed  5  f'eet  in  thickness  except  as  shown 

on  the  drawings,  and  a  minimum  of  120  hours  shall  elapse  between  the  finishing 
of  one  such  lift  and  the  starting  of  the  next.  In  general  a  minimum  of  2i| 
hours  shall  elapse  for  each  foot  of  thickness  between  the  finishing  of  one 
lift  and  the  starting  of  the  next.  The  first  two  to  four  lifts  starting 
fron  the  foundation  and  fron  lifts  which  have  been  in  place  longer  than  15 
days  shall  be  limited  to  a  maximum  height  of  2  to  3  feet;  as  determined  by 
the  contracting  officer. 

Other  lifts  including  spillway  piers,  shall  generally  have  a  minimum 
thickness  of  4  feet,  and  a  maximum  thickness  of  12  feet  and  a  minimum  of  72 
hours  shall  elapse  between  the  finishing  of  one  such  lift  and  the  start  of  the 
next.   In  walls  of  buildings,  lifts  shall  terminate  at  the  tops  and  bottoms 
of  the  door  and  window  openings. 

(7)  In  dropping  concrete  through  reinforcement,  care  shall  be 
taken  that  no  segregation  of  the  coarse  aggregate  occurs.   On  flat  surfaces 
where  the  congestion  of  steel  near  the  forms  makes  placing  difficult,  a 
mortar  of  the  same  cement-sand  ratio  as  is  used  in  the  concrete  shall  be  first 
deposited  to  cover  the  forms, 

(8)  All  top  surfaces  not  covered  by  forms  and  which  are  not 
to  be  covered  by  additional  concrete  or  backfill  shall  be  carried  slightly 
above  grade  and  struck  off  by  board  screed  (see  paragraph  5-1^!  (a)),  except 
that  top  surfaces  of  walls  and  piers  not  covered  by  forms  and  which  are  not 
to  be  covered  by  additional  concrete  or  backfill  when  poured  in  excess  of  10 
feet  in  height  in  one  pour,  shall  be  carried  not  less  than  2  inches  above  the 
specified  finished  elevation  and  struck  off  by  board  screed, 

(e)  Vibrating,  -  Concrete  shall  be  placed  with  the  aid  of  mechanical 
vibrating  equipment  as  approved  by  the  contracting  officer, 

(1)  Internal  vibrators  shall  be  used  in  all  sections  10-incbes 
or  more  in  width  or  which  are  sufficiently  large  to  accomodate  them.  External 
vibration  shall  be  used  when  directed  by  the  contracting  officer  as  auxiliary 
to  internal  vibration, 

(2)  Vibrators  shall  be  of  sturdy  construction,  adeqxaetely 
powered  and  capable  of  transmitting  to  the  concrete  not  less  than  5t000  im- 
pulses per  minute  when  operating  under  load  (immersed  in  concrete).  The 
frequency  of  vibration  shall  be  subject  to  proof  by  measuring  the  impulses 
radiated  by  the  vibrator,  when  operating  in  concrete  designed  for  the  project, 
by  use  of  a  Frahm  vibrating-reed  tachometer  or  equal.  The  vibration  shall  be 
sufficiently  intense  to  cause  the  concrete  to  flow  or  settle  readily  into 
place  and  show  a  visible  effect  over  a  radius  of  at  least  18  inches  in  the 
concrete, 

(3)  A  sufficient  number  of  vibrators  shall  be  employed  so 
that,  at  the  required  rate  of  plac^ient,  vibration  throughout  the  entire  volUK 
of  each  layer  of  concrete  and  complete  compaction  are  secured.  At  least  one 
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exbra  vibrator  shall  be  constantly  on  hand  at  each  point  of  placement  (mono- 
lith) for  emergency  use. 

(4)  Form  vibrators,  where  used,  shall  be  attached  to  or  held  on 
the  forms  in  such  a  manner  as  to  transmit  the  vibration  to  the  concrete  ef- 
fectively and  shall  be  raised  in  lifts  as  filling  of  the  forms  proceeds,  each 
lift  being  not  more  than  the  height  of  concrete  visibly  affected  by  the  vib- 
ration. They  shall  be  placed  horizontally  at  distances  not  greater  apart 
than  the  radius  through  which  the  concrete  is  visibly  affected, 

(5)  Internal  vibrators  shall  be  kept  constantly  moving  in  the 
concrete  and  shall  be  applied  at  points  uniformly  spaced  not  farther  apart 
than  the  radius  over  which  the  vibrator  is  visibly  effective.  The  vibrator 
shall  not  be  held  in  one  location  long  enough  to  draw  a  pool  of  grout  from 
the  surrounding  concrete.   Internal  vibrators  shall  be  applied  close  enough 
to  the  foiTOs  to  vibrate  the  surface  concrete  effectively,  but  care  shall  be 
taken  to  avoid  hitting  the  forms  sufficiently  to  damage  them. 

(6)  The  vibration  shall  be  such  that  the  concrete  becomes  uni- 
formly plastic  and  there  shall  be  at  least  10  seconds  of  vibration  per  squ- 
are foot  of  surface  of  each  layer  of  concrete,  computed  on  the  basis- of  the 
visibly  effected  radius,  and  taking  overlapping  into  consideration, 

(7)  Vibration  shall  be  supplemented  by  forking  and  spading  by  hand 
adjacent  to  the  forms  on  exposed  faces.  The  concrete  shall  be  compacted  and 
worked  in  an  approved  manner  into  all  corners  and  angles  of  the  forms  and 
around  reinforcement  and  anbedded  fixtures. 

(f )  Construction  Joints.  -  Vertical  joints  shall  be  formed 

at  such  locations  and  of  such  shapes  and  dimensions  as  shovm  on  the  drawings 
or  as  approved  or  directed  by  the  contracting  officer.  Horizontal  joints 
shall  be  continuous  throughout  all  monoliths  to  produce  continuous  horizcntal 
lines  on  the  faces  of  the  dam.  The  horizontal  edges  of  each  completed  pour 
not  required  to  be  chamfered  that  are  exposed  to  weathering  shall  be  struck 
off  level  for  a  distance  of  about  6  inches  back  from  the  form  to  provide  an 
even  and  neat  appearance  between  construction  joints.  Where  required,  dcwel 
rods  shall  be  used. 

All  concrete  in  vertical  members  shall  have  been  in  place  not  less  than 
12  hours,  and  longer  if  so  directed  by  the  contracting  officer,  before  concrete 
in  horizontal  members  resting  'thereon  is  placed. 

After  the  top  surface  ofa  course  is  finally  ccnipacted,  it  shall  be 
thoroughly  protected  frcn  pedestrian  traffic,  materials  being  placed  thereon, 
running  waber,  or  any  activity  upon  the  surface  that  night  in  any  manner  affect 
ti'e  initial  setting  of  the  concrete  for  a  period  of  L[   to  20  hours  as  deteinined 
by  the  contracting  officer.  After  the  time  required  for  initial  set,  the  sur- 
face shall  be  washed  with  a  high  pressure  air  (air  pressure  capacity  not  less 
than  100  p.s.i.)  and  water  jet  to  remove  all  laitance  and  to  expose  cle'^n  sound 
aggre-ate. 

Immediately  before  placing  is  resumed  in  each  succeeding  course,  all 
approximately  horizontal  construction  joint  surfaces  shall  be  -cashed  with  a 
high  orsssure  air  and  water  jet  and  scrubbed  with  steel  brushes  and  broccns. 
Sand  shall  be  added  to  the  air-'.7ater  jet  -.vhen  required  to  remove  algae,  stains 
and  other  substances  injurious  to  bonding.  After  final  cleaning  and  inr:iediate- 
ly  before  placing  is  resumed  the  surface  shall  be  y/etted  and  spread  with  a  lay- 
er of  mortar  1/2  inch  thick.  The  mortar  shall  be  of  the  same  cement-sand  ratio 
as  the  concrete. 

Where  fresh  concrete  is  to  be  placed  against  smooth  surfaces  of  previous- 
ly placed  ccrcrete,  the  surface  of  the  previously  placed  concrete  shall  be 
roughened  by  picking,  or  other  means  approved  by  the  contracting  officer,  in 
order  to  secure  adequate  bond.  No  payment  will  be  made  for  such  roughening 
but  the  cost  shall  be  included  in  the  contract  unit  pr'ce  for  the  class  of 
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concrete  affected. 

(c)  In  TTflter.  -  Then  sr^eclficallv  cithorized,  concrete  nay  "be 
depoeited  in  water  rinving  a  temperature  above  35  deforces  F.  The  nothods 
and  eqaipraent  used  shpll  "be  eiibject  to  the  approval  of  the  contracting 
officer.  'Then  deposited  by  the  trenie  nethod,  the  trenie  shall  be  water- 
tight and  sufficiently  large  to  permit  a  free  flor  of  concrete.  The  dis- 
charge ehall  be  kept  continuously  subraerged  in  the  concrete  end  the  shaft 
kept  full  of  concrete  to  a  point  rell  pbovo  the  water  surface.  "iVhen  the 
bottoni-dunip  "bucket  method  is  used,  the  bucket  s'lall  not  be  dunped  until 
after  it  h^s  corne  to  rest  on  the  surface  unon  which  the  concrete  i?  to  be 
depositee.  Tlie  bucket  shall  be  ^■^rovided  rith  a  s^'itable  cover,  and  the 
bottom  doors,  T7h-^n  tripped,  shall  open  freely.  The  bucket  shall  be  C03i- 
pletely  filled  anri  slowl^-  lowered  in  order  to  avuid  back'nsh,  and  rhen  tripced, 
it  shall  be  slor-ly  rithdrem  until  ^intirely  free  ->f  the  concrete.  7ith  either 
method,  concretin-^  shall  nroceed  without  interruption  until  the  top  of  the 
concrete  is  well  a'bove  tlie  water  surface. 

(h)   Cold  Teather.  -  Concr'--tc  s>.oll  not  be  placed  when  the  ambient 
atmospheric  tempt rature  is  belor  73   degrees  7.   nor  when  tht  concrete  is  likely 
to  be  subjected  to  freezing  temperatures  before  final  set  has  occurred,  unless 
sToecif ically  authorized  by  the  contracting  officer  in  rriting.  Then  so  author- 
ized, the  materials  sh^ll  be  h-ated  in  such  a  manner  that  they  will  be  free 
of  ice,  slush,  snow,  frozen  lumps,  etc.,  before  entering  th--  nixer.   The  ten- 
perature  of  the  concrete  when  deposited  in  the  forms  shall  be  within  the  limits 
specified  in  paragraph  5-12  (d)  (?;)•   -All  methods  and  equi^xnint  for  heating 
sh^l  be  subject  to  the  approval  of  the  contracting;  officer. 

(i)   Hot  Weather.  -  For  concrete  placed  during  the  extremely  warn 
sunner  months  and  otherwise,  when  directed  by  the  contracting  officer,  the 
contractor  shall  take  whatever  measures  are  necess&rj'  in  orcer  to  produce  a 
concrete  having  a  temperature  below  the  aaxir.un  limit  specified  in  paragraph 
5-12  (d)  (2).  The  methods  end  equiiment  used  si. all  be  subject  to  the  ai^proval 
of  the  contracting  officer. 

5-1?.  T2ST  SPECIlfEKS. 

(a)  IJunber.  -  Test  specimens,  to  determine  whether  the  ccrroreesive 
strength  of  the  concrete  is  in  accordance  with  that  specified  in  paragraph 
5-03,  will  be  taken  by  the  CJovenuient  inspector.  At  least  1  set  of  3  specinens 
will  be  made  for  every  major  placement  end,  in  general,  for  every  500  cubic 
yards  of  concrete  Dleced,  but  in  any  event,  a  sufficient  nvimber  of  specimens 
will  be  taken  to  give  a  comprehensive  knowledge  of  the  concrete  in  each  section 
of  the  work. 

(b)  Method.  -  All  specimens  will  be  taken  from  the  concrete  in  accord- 
ance with  the  current  specifications  of  the  American  Society  for  Testing 
r^terials.  The  specimens  will  be  tested  by  end  at  the  expense  cf  the  United 
States,  either  in  its  laboretory  or  in  that  of  a  recognized  comnerciel  testing 
agency . 

5-14.   FINISHING. 

(a)  General.  -  Immediately  after  placement,  the  concrete  shall  be  pro? 
erly  forked  back  alon^-  the  faces  of  all  forms  by  the  use  cf  concrete  forks  or 
spades  and  then  re-vibrated  unless  otherwise  specifically  authorized  or  directed  . 
contracting  officer.  T^.e  surface  of  concrete  finished  against  fonrs  shell  be 
smooth,  dense,  and  free  from  rock  pockets.   Immediately  upon  the  removal  of  foit», 
all  unsightly  ridges  or  lips  shall  be  removed  ajid  undesirable  local  bulging  on 
extxised  surfp.ces  s'r.e-ll  be  remedied  by  tooling  and  rabbing  to  the  satisffction 
of  the  contracting  officer;  all  holes  left  by  the  removal  or  omission  of  tie 
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rods,   anC  ail   similar  voidc  \inless  otherwise   directed  by  the  contracting 
officer  shall  be  neatly  filled  v/ith  ceiaent  mortar  mired  in  the   srrne  rjronor- 
tions  Rs  the  original  nix,   provided  that  wherever  practicable  raortar  v7hioh 
has  been  mixed  and  allowed  to  stand  for  one  hofr  shall  be  used  and  lolaced  as 
directed  by  the  contractin,^  officer.      Defective  concrete  shall  be  repaired  by 
cutting;  out  the  unsatisfactory  material  and  "nla,cinf;  new  concrete  "hich  shall  be 
formed  with  keys,    dovetails,   or  anchors  to  attach  it   securely  to  the  other  work. 
This   concrete   shall  be  drier  than  thn  usual  mixture  and  shall  be    thoroughly 
tamped  into  place.     All  finishinr»   tooling,    rubbing  and  filling  of  the  rod 
holes  and  all  patching  of  exposed  sui'faces  mast  be  performed  irrriediately  after 
forms  are  removed  and  the   succeedin^^  course  of  concrete   shall  not  be  placed  \intil 
the  exnosed  surfaces  of  th*:    preceding  lifts  have  been  finished  to    the   satisfaction 
of  the  contracting  officer.     All   surfaces  of  concrete,  not  covered  by  forms,   th^t 
are  not   to  bo   covered  by  additional   concrete  or  backfill,   shall  /lave  a  rood 
float   finish  without  additional  mortar,   and  shall  be  true  to   elevations  as  shorn 
on  the   dra'^ings.      Cere  shall  be  taken   to   see  that  all  excess  water  is  removed 
before  making;  this   finish.      Other  surfa.ces  shell  bo  brought  to  the   specified 
finished  elevation  and  left  true  and  regular  as  .approved  by  tht  contracting 
officer.     There  considered  necessary  by  the  conti-acting  officer,  or  where  in- 
dicated on  the  drawings,   joints  shall  be  carefxrlly  made  with  a  jointing  tr,ol. 
Every  precaution  s'-.all  be  taken  by  the  contractor  to  protect  finislied  surfaces 
from  s'.  \ins  or  abrasions.     ITo  fire  shall  be   permitted  in  direct  contact  with 
any  concrete  at 'any  tLme.      Concrete   surfaces,    or  edges  litely  to  be   injured 
during  the  construction  -oeriod,    shal.l  be  uroperly  protected  by  leaving  the 
forms   in  place,   or  oy  erectin^^  covers  satisf?ctDiy   to   the  contracting  officer. 

(b)  Floor  Surface^s.-  Unless  otherwise  specified,   all  floors  nnd 
other   surfaces     ^vhere   indic?ited  on  the  plans  or  required  by  the  contracting 
officer,    shall  be  finished  with  a  1  -    inch  raonolithi'r;  sand-ceraT.nt  mortar  surface. 
All  water,    laitpnce  and  any  foreign  matter  shall  be   removed  from  the   surfaces. 
The  topnlng  mixtixre   shall  be   spread  evenly  over  thti  base  within  45  minutes  after 
the  baas  has  been  placed.      The  mortar  shall  be  of  1  Dart  cement  and  3  parts 
approved  clean  sand.     Tlie  cement  and  sand  shall  be  thoroughly''  mixed  dry  and 
then  sufficient  water  shall  be  added  to  nrodxice  a  medium  stiff  mortar.      After 
placing,    the  raortar  shnll  be  floated  to  a  tme,   regular  surface  with  a  wood  float 
ajid  steel-troweled  to  a  smooth  finish.     Troweling  shall  be   the  mininrom  amount 
consistent  with  obtaining  a  snooth  dense   surface  and  shall  not  be   done  until  the 
raortar  has  hardened  su.ff iciently  to  prevent  excess  fine  riAterial   from  being 
worked  to  the  surface. 

5-15.   CURING. 

(a)  General.  -  Before  actual  concrete  placement  begins,  the  contractor 
shell  have  on  hand  and  ready  to  install  all  equionent  needed  for  adequate  curing 
and  protection  of  the  concrete. 

(b)  ?arm  leather.  -  All  concrete  shall  be  adequately  protected  from 
injurious  action  by  the  sun.  Fresh  concrete  shall  be  rirotected  from  heavy  rains, 
flowing  v-^ater,  and  meclianical  injury.  All  concrete  shall  be  kept  wet  for  a 
"^leriod  of  not  less  than  14  days  by  covering  with  water,  or  with  an  approved 
water- saturated  covering  or  by  a  system  of  "Perforated  pipes  or  nochanical 
sr)rinkljrs,  or  any  other  approved  method  which  will  keep  all  surfaces  continuously 
(not  ueriodically)  wet.  Where  wood  forms  are  left  in  place  for  curing,  they  shell 
be  kept  wet  at  all  times  to  prevent  opening  at  the  joints  -^nd  drj'ing  out  of  the 
concrete.  '.Yater  for  curing  shall  conform  to  the  req-.iirnnents  of  paragraph  5-08, 
and  shall  be  generally  clean  and  entirely  free  from  ony   elements  which,  in  the 
opinion  of  the  contracting  officer,  might  cause  staining  or  discoloration  of  the 
concrete. 
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(c)  Cold  Veather,  -  Concrete  when  placed  during  cold  weather  shall 
be  kept  moist  and  provided  with  adequate  protection,  subject  to  the  approval 
of  the  contracting  officer,  so  that  the  air  in  contact  with  the  concrete  will 
be  maintained  at  t^nperatures  between  5^  degrees  F.  and  70  degrees  F.  for  at 
least  the  first  3  days.  For  massive  section,  where  the  atmospheric  tempera- 
tures are  sufficiently  low,  in  the  opinion  of  the  contract inc  officer,  to 
cause  excessively  rapid  cooling  and  contracting  of  the  exterior  surfaces,  the 
period  for  maintaining  the  temperature  of  the  air  in  contact  v/ith  the  concrete 
between  50  and  70  degrees  F»  may  be  required  to  extend  for  1^  days.  In  extreme- 
ly cold  weather,  the  removal  of  temperature  protection  shall  be  done  gradually 
so  that  the  temperature  of  the  air  surrounding  concrete  is  reduced  to  the  out- 
side air  temperature  at  a  rate  not  faster  than  5  degrees  F.  in  any  qqq  hour  or 
50  degrees  F.  in  any  24  hour  period.  Salt  or  other  chemicals  shall  not  be  ad- 
mitted into  the  mixture  to  prevent  freezing. 

3-16.  FOFMS. 

(a)  Materials.  -  Foins  shall  be  of  wood,   steel   or  other  approved 
material,   except  that   the  sheeting  for  all  exposed  surfaces  shall  be  tongue- 
and-groove  lumber  of  uniform  width  unless  otherwise  specifically  authorized. 
Forms  of  like  character  shall  be  used   for  similarly  exposed  surfaces   in  order 
to  produce  a  uniform  appearance,     "^he  type,    size,    shape,   quality  and  strength 
of  all  materials  of  which  the   forms  are  made  and   the  design  of  the  forms  shall 
be  subject   to  the  approval  of  the   contracting  officer, 

(b)  Construction.   -  Forms   shall  be  built   true  to  line  and  grade, 
and   shall  be  mortar-tight   and   sufficiently  rigid   to  prevent  displacement   or 
sagging  between  supports.     Where   forms   for  continuous   surfaces  are  placed   in 
successive  units,    care  shall  be  taken  to  fit   the  forms  tightly  over  the  com- 
pleted surface   so  as  to  prevent   leakage  of  mortar  from  the  concrete  and  to 
maintain  accurate  alignment   of  the  surface.     Responsibility  for  their  adequacy 
shall  rest  with  the  contractor.     Their  surfaces  shall  be  smooth  and   free  from 
irregularities,   dents,   sags,    or  holes  when  used   for  permanently  exposed   faces. 
Bolts  and  rods  used   for   internal  ties  shall  be  so  arranged,    that,  when  the 
forms  are  removed,   all  metal  will  be  not    less  than  2   inches   from  any  concrete 
surface.     Bolt   holes  shall  be  reamed  with  a  suitable  toothed  reamer  so  as  to 
leave  the  surfaces  of  the  holes  clean  and   rough  and   shall  be   filled  with 
mortar  as  apecified   in  paragraph  3-^k  (^)t    immediately  upon  removal  of  the  forms. 
Wire  ties  will  not   be  permitted   without  the  approval  of  the   contracting  officer, 
and  at   no  time  where  the  concrete  surface  will  be  exposed  to  weathering  and 
where  discoloration  will  be   objectionable.     All   forms  shall  be  so  constructed 
that   they  can  be  removed  Tvithout   hammering  or  prying  against   the  concrete. 
Unless  otherwise   indicated,   suitable  moldings   shall  be  pieced  to  bevel   or 
round  exposed  edges,   at   expansion   joints  and/or  any  other  points  as  may  be 
require''   by  the  contracting  officer. 

(c)  Coating.   -  Forms,    except   those  lined  with  absorptive  form  lining, 
shall  be  co-ated   with  a  non-staining  mineral   oil  which  shall   be  applied   short- 
ly before  the  concrete  is  placed. 

(d)  Renoval.   -  Forms  shall  not   be  removed  without  the  approval  of 
the  contracting  officer,   and  all  removal  shall  be  acccmplished    in  such  manner 
as  will  prevent   injury  to  the   concrete.     Forms  shall  not  be  removed  before 

the  expiration  of  the  minimum  number  of  days   indicated  below,   except  when  speci- 
fically authorized  by  the  contracting  officer.     When,    in  the 'opinion  of  the 
contracting  officer,   conditions   on  the  work  are  such  as  to  justify  it,    forms 
may  be  required  to  remain  in  place  for  longer  periods. 
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Arches,  beams  and  slabs   14  days 
Columns  7  days 

Walls  and  vertical  faces  2  days 

(e)  Absorptive  Fonn  lining.  -  In  addition  to  the  requirements  for 
work  specified  above,  the  forms  for  all  permanently  exposed  surfaces,  includ- 
ing the  bridge  piers  above  elevation  220,  vertical  surfaces  of  bridge  deck, 
upstream  and  downstream  faces  of  east  and  vrest  bulkheads  not  covered  by  back- 
fill and  above  elevation  235  ^^   the  upstream  and  above  elevation  225  on  the 
downstream  faces,  interior  vertical  and  inclined  surfaces  in  the  compartments 
in  the  bulkheads,  and  interior  and  exterior  vertical  and  inclined  surfaces  of 
the  guardhouses  shall  be  constructed  of  matched  lumber  approved  by  the  con- 
tracting officer,  and  lined  \7ith  absorptive  lining.  The  absorptive  foim 
lining  shall  be  capable  through  its  absorptive  capacity  of  eliminating  voids, 
pits,  and  other  camcn  defects  from  the  surface  of  the  concrete  placed  against 
it.  The  fonn  lining  shall  be  highly  absorptive  to  air  and  '^ater  and  sliall 
posses'3  surface  characteristics  such  as  will  result  in  a  dense  concrete  with 
a  satisfactory  surface  texture,  and  the  minimum  amount  of  sticking  of  the 
lining  upon  removal  of  the  foms.  The  lining  shall  be  readily  adaptable  to 
cutting,  fitting  and  any  other  operation  necessary  in  connection  with  its  use. 
The  lining  itself,  and  any  coating  or  treatment  employed  in  its  manufacture, 
shall  be  such  as  will  not  create  discoloration  or  interfere  with  the  normal 
chemical  reactions  of  the  cement  in  the  concrete.  The  type  of  lining  shall  be 
subject  to  the  approval  of  the  contracting  officer,  _  Tests  shall  be  made' by 
the  contractor  of  all  proposed  absorptive  lining  as  directed  by  the  con- 
tracting officer.  These  tests  shall  include  the  use  of  absorptive  form  lining 
on  concrete  surfaces  in  the  dam  which  will  be  later  covered  by  backfill. 
Samples  shall  also  be  furnished  to  the  Government  for  laboratory  tests,  be- 
fore approval  of  any  type  of  lining  by  the  contracting  officer.  Horizontal 
joints  will  not  be  permitted  in  absorptive  form  lining  except  at  horizontal 
construction  joints  unless  otherwise  directed  or  approved  by  the  contracting 
officer.   Other  joints  in  absorptive  form  lining  shall  be  made  only  when 
directed  or  approved  by  the  contracting  officer.  For  cutting  and  trimmincr 
the  absorptive  lining,  the  contractor  shall  use  tools  \7hich  are  well  adapted 
for  this  work  and  are  maintained  in  such  condition  that  smooth  edges  will  be 
produced.  The  joints  between  the  sheets  of  absorptive  fonn  lining  shall  be 
fitted  smoothly  and  accurately,  and  patching  of  the  sheets  of  absorptive 
fonn  will  not  be  permittee.  At  joints,  the  edges  of  the  fonn  lining  shall  be 
in  contact  but  shall  not  be  pressed  tightly  together.  Absorptive  form  lining 
shall  be  attached  to  the  fonns  with  only  a  sufficient  nember  of  nails  or 
other  means  to  hold  the  lining  snugly  in  contact  with  the  surface  of  the 
fcnns,  and  free  from  bulges  and  other  imperfections  that  might  cause  un- 
evenness  or  roughness  of  the  concrete  surfaces.  Nails  shall  be  driven  so  that 
the  under  side  of  the  nailheads  will  be  flush  with  the  surface  of  the  absorp- 
tive lining,  and  care  shall  be  taken  not  to  make  cents  in  the  surface  of  the 
lining  with  hairniers  or  in  any  other  manner.  After  the  absorptive  lining  has 
been  nailed  in  place,  the  joints  shall  be  rubbed  with  a  smooth  tool  to  make 
the  joints  smooth  and  to  press  do'^n  any  projecting  fibers.   In  tightening  the 
fora  anchors  where  absorptive  fonn  lining  is  in  contact  v/ith  the  face  of  a 
previous  lift,  sufficient  pressure  r:hall  be  applied  to  coanress  the  lining  at 
the  surface  of  contact  so  as  to  conpensate  for  the  ref^uction  in  thickness  of 
the  lining  not  in  the  surface  of  contact  which  vvill  be  caused  by  the  press\ire 
of  the  freshly  placed  corcrete.  Insofar  as  practicable,  the  contractor  shall 
avoid  splashing  mortar  or  concrete  on  the  absorptive  lining  and  shall  remove, 
without  damage  to  the  lining,  such  coatings  as  have  set  or  become  dry  before 
the  concrete  is  placed  against  the  lining.  Absorptive  form  lining  of  fibrous 


D 


-14 


materials  shall  be  used  only  cnce  unless  it  can  be  demonstrated,  to  the 
satisfaction  of  the  contracting  officer,  that  re-use  is  practicable.  After 
use,  form  lining  shall  be  removed  from  the  site  of  the  v/orl:  or  disposed  of 
as  approved  by  the  conti'acting  officer.  Forms  lined  rrith  absorptive  lining 
shall,  ir.  general,  be  removed  or  loosened  early  enough  to  avoid  difficulty 
frcd  sticking;  except,  the  fomi  shall  be  allo'.ved  to  remain  in  place  for  a 
sufficient  leng;;h  of  time  to  provide  adequate  support  for  the  concrete,  as 
determined  by  the  contracting  officer,  fibers  from  the  lining  which  adb-ere 
to  the  concrete  '.vhen  the  forms  are  removed,  shall  be  removed  rithout  dan-ige  " 
to  the  concrete,  by  brushing  or  other  suitable  means,  as  approved  by  the 
contracting  officer.  At  all  times  subsequent  to  delivery'  of  the  absorptive 
forn  lining  and  prior  to  the  placing  of  concrete  against  the  lining,  the 
contractor  shall  take  all  precautions  necessary  to  protect  the  lining  from 
becaning  damp  or  net   to  such  an  extent  as  to  damage  the  material  or  to  reduce 
its  effectiveness  as  an  absorptive  medium.  Particular  care  shall  be  exer- 
cised to  protect  absorptive  form  lining  during  clean-up  operations,  and 
temporary  protection  of  such  lining  will  be  required.  The  use  of  absorptive 
form  lining  which  has  become  v/et  or  .vhich  contains  visible  external  defects 
such  as  holes,  ra.g,~ed  or  untrue  edges,  breaks,  cracks,  tears,  protuberances 
or  indentations,  vill  not  be  permitted. 

5-17.   PLACING  STEEL   REINFORCEMETTT. 

(a)  General.  -  All  reinforcing  steel  called  for  on  the  drav/ings  or 
authorized  by  the  contracting  officer  will  be  furnished  to  this  contractor  by 
the  Government  .vith  freight  paid  to  the  contractor's  terminal  (see  paragraph 
1-10).  The  contractor  shall  unload  and  place  all  steel  reinforcement,  in- 
cluding rods,  fabric  and  structural  shapes  as  indicated  on  the  drawings  or 
otherwise  required.  The  contract  unit  price  for  "Steel  Erection;  Concrete 
Reinforcing,"  shall  include  unloading,  hauling  to  site,  cleaning,  proper 
storage  and  straightening,  if  necessary'.  All  reinforcenent  shall  be,  vrhen 
surrounding  concrete  is  placed,  entirely  free  frorc  loose  scale,  dirt,  grease 
or  other  coating  which  might  destroy  or  reduce  its  bend  v7ith  the  concrete. 
^11  placing  shall  be  in  accordance  -.vith  drawings  furnished  or  approved  by  the 
contracting  officer. 

(b)  Cutting  and  pending.  -  Steel  reinforcement  -.vill  be  mill  bent. 
Miscellaneous  bending  that  nay  be  required  at  the  site  sb-all  be  in  accordance 
with  standard  approved  practice  and  by  approved  machine  methods.  Bar  lists 
and  bending  schedules  will  be  as  shown  on  the  drawings. 

(c)  Quality.  -  The  steel  reinforcing  shall  conform  to  the  require- 
ments of  paragraph  S-Q3* 

(d)  Minimum  Spacing  of  :Rods.  -  The  spacing  of  rods  sh'ill  be  as 
indicated  on  the  dra-.vings  and  the  clear  distance  between  parallel  rc-^s  s}:all 
not  be  less  than  li  times  the  diameter  of  round  rods,  or  twice  the  side 
dimensions  of  square  rods,  but  in  no  case  shall  the  clear  spacing  between  the 
bars  be  less  than  1^  times  the  maximum  size  of  the  coarse  aggregate  used  in 
the  concrete,  unlesss  specifically  authorized  by  the  contractir-g  officer, 

(e)  Relation  of  Rods  to  Concrete  Surfaces.  -  Txcept  where  otherwise 
indicated,  reinforcement  shall  be  placed  as  follows: 

(1)  All  main  reinforcenent  in  massive  concrete  sections  shall 
be  placed  not  less  than  4  inches  from  any  concrete  surface,  unless  otherwise 
specifically  indicated  or  authorized. 

(2)  All  main  reinforceraent  in  walls  and  slabs  of  buildings 
exposed  to  the  weather  and  in  fire-resistant  construction,  shall  be  placed  not 
less  tlian  1  inch  from  the  surface  in  wells  and  slabs,  li  inches  in  floor  beams. 


5-15 


and  2  inches  in  girders  and  columns.  In  interior  flat  slab  construction, 
the  minlrauTi  cover  may  be  reduced  to  3/4  inch.  For  interior  ivork  where  fire 
hazard  dees  not  exist,  the  main  reinforcement  shall  be  placed  not  less  than 
3A  inch  fran  the  surface  in  walls  and  slabs,  1  inch  in  floor  bea^is,  and  1^ 
inches  in  ^Ir-flers  and  colu.iins. 

(3)  The  covering  of  stirrups,  spacer  rods,  and  similar  cecond- 
ary  reinforcement  may  be  less  tlnn  the  above  Gi:iensions  by  the  diameter  of 
such  rods.  The  above  dimensions  shall  be  measurecl  fro.i  ths  face  of  the 
reinforcement  to  the  f  ce  of  the  forms. 

(f)  Splicing.  -  'There  splices  in  reinforcement,  in  addition  to 
those  indicated  on  dra-vin^s  or  directed  by  the  contracting  officer,  arc  neces- 
sary, there  sliallbe  sufficient  lap  to  transfer  the  stress  by  bend,  ^ods  shall 
be  lapped  not  less  than  ^0  diameters  and  splices  shall  be  staggered.  T:'-e 
lapped  ends  of  rods  shall  be  separated  sufficiently  or  connected  properly  to 
develop  the  full  strength  of  the  rods,   \djacent  sheets  of  mesh  reinforcement 
shall  be  spliced  by  lapping  not  less  th-^.n  6  inches,  the  lapped  ends  being 
securely  wired  together.  The  expense  caused  by  any  laps  other  than  those 
indicated  on  the  drav;ings  or  directed  to  be  placed  by  the  contracting  officer, 
.vhich  are  provided  for  the  convenience  of  the  contr'^.ctor,  shall  be  lorne  by 
the  contractor. 

(g)  Supports.  -  All  reinforcements  shall  be  secured  in  place,  true 

to  the  lines  and  grades  indicated,  by  use  of  metal  or  concrete  supports,  spacers 
or  ties  as  approved  by  the  co-tract ing  officer.  Such  supports  shall  be  of 
sufficient  strength  to  maintain  the  reinforcement  in  place  throughout  the  con- 
creting operation,  and  shall  be  use;'  in  such  a  -nanner  tl;at  they  •;7ill  not  be 
exposed  on  the  face  of,  nor  in  any  way  discolor  nor  be  noticeable  in  the 
surface  of  the  finished  concrete.  The  cost  of  furnishing  and  placing  all 
supports,  spacers,  ties  and/or  other  devices  required  for  reinforcement  shall 
be  included  in  the  contract  unit  price  for  "Steel  Erection;  Concrete  Re- 
inforcing." 

(h)  Protection  for  Future  Use.  -  Exposed  reinforcement  intended  for 
bonding  with  future  work  shall  be  protected  frcni  corrosion  by  heavy  .Trapping 
of  burlap  saturated  with  bitaminous  material. 

5-18.  EMBEDDED  JVIIIS. 

(a)  before  placing  concrete,  care  shall  be  taken  to  determine  that 
any  embedded  metal  or  wood  parts  are  firmly  and  securely  fastened  in  place  f:s 
indicated.  They  shall  be  thoroughly  clean  and  free  'fran  coating,  rust,  paint, 
scale,  oil,  or  any  foreign  matter.  The  embedding  of  wood  in  concrete  shall  be 
avoided  whenever  possible,  metal  being  used  instead.  If  wood  is  allowed,  it 
shall  be  thoroughly  wetted  before  the  concrete  is  placed.  Any  air  or  water 
lines  or  other  materials  embedded  in  the  structure  as  constiTuction  expedients 
shall  conform  to  the  above  requirements  and  upon  completion  of  their  use  shall 
be  backfilled  with  concrete  or  grout  ss  directed  by  the  contracting  officer. 
No  payment  will  be  made  for  such  items  nor  for  backfill  of  the  items. 

(b)  For  the  placement  of  structural  steel  in  piers,  and  of  the 
gate  frames  see  Section  YII. 

3-19.   EXPAMSICN  AND  CCITTRAOTION  JCirTTS. 

(a)  General.  -  Expansion  fend  contr-ction  joints  sriall  be  con- 
structed at  such  points  and  of  such  dimensions  as  may  be  indicated  or  re- 
quired. The  aethod  and  materials  used  shall  be  subject  to  the  approval  of 
the  contracting  officer  and  the  materials  shall  co:-.form  to  "federal  Spcci- 
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fications    vherever  applicable.      Tn  no  case  shall   corner  protection  angles  or 
other  fixed  metals  '-mbedded   in  the  surface  of  the  concrete  and  bonded  be 
continuous  f  rough  an  expansion   joint. 

(b)  Puilt-up  Joint  filler ♦   -  Joints  between  dam  nonoliths  shall 
contain  a  built-up   joint   filler  -.vhere   indicated  on  the  dra^in^s  and  as  des- 
cribed bclo-.v  unless  otherv/ise  directed  by  the  continctinc  officer:   the  area 
of  the   joint   bet.:'een  the  me-al  -vater  stop  and  the  upstream  face  of  the  dam; 
areas  of  the   joint   bet'.veen  surfaces  of  the  galleries  and   the   surrounding 
metal  :7ater  stops;   and    in  other  places,   a  strip  1°   inches  TVide  adjacent   to 
final  '  xposed   surfacs.      ":  p   filler  shall  consist   of  on?    thickness  of  30   lb, 
asphalt-saturated  roofing  felt    (See  paragraph  9-30),    joined  to  the  concrete 
on  each  face  of  the   joint  by  a  uniform  tror/elled   layer  of  bituminous  cement 
T^'pe   •'^'»    (See  paragraph  9-18'' a)). 

(c)  Preformed  joint   filler,  -  Preformed   joint   filler  shall  be  used 
in  the  construction   joints   of  the  deck  of  the  bulkheads  and   else^rhere  as   in- 
dicated  on  the  dra";7ings   or  otherwise  required  by  the   contracting  officer. 

It   shall  be  nonextruding  and  resilient   preforme'^   expansion   joint   filler  con- 
forming to  type  II,    self -expanding  cork,    of  Federal  Specification  ^^-?'-3Z;l, 
and   shall  be   1  inch  thick  as   indicated  on  the  drawinr^s.     Pieces  of  the   jo5nt 
filler  V7hich  hnve  been  deformec",   broken,    or  otherv/ise  damaged   shall   not  be 
used,     '^are  shall  be  taken  in  placing  so  that   strips  of  the   joint  material 
aill  butt   tightly  against   the  adjoining  one. 

(d)  Rubber  Tiller  for  Joints.   -   \  poured  rub'-er   joint   filler  con- 
forming to  t  he  re-iuirements  C  para'raph  9-lii   shall  be  used   in  the  constriction 
joints  of  the  deck  of  the  bulkhead  above  the  preformed    joint   filler,     ^he 
poured  rubber  filler  shall  be  used  also  in  the  construction   joints  of  the  rood- 
way  slab  and  else'vher?  as   indie- ted   on  the  dravrings  or  other"7ise  required  by 
the   contracting  officer,     '^he  surfaces  to  be  sealed   shall  ^^'^  substanti?lly  dry 
and   shall  be  thoroughly  cleaned  of  all   loose  scale,   dirt,    and   other  forei-Ti 
matter  preparatory  to  pouring  the   joint   filler.     A  block  or  form  shall  be  used 

at  each  end  to  hold   the  material   in  the   joint  until   it   has  set,    -^nf"  iha  filler  ab^t 
be  poured  flush    vith  the  surface  of  adjoining  concrete  or  steel.     Precaution'- 
shall  be  taken  to  prevent   pouring  any  material  on  the  exposed   surfaces  adjr>cent 
oO  the   joii't. 

(e)  Viator  S':cps,   Eitrjnino'.s  and  ^■etal^  -  !!etal  -^ater  stops  shall  be 
ii:stalle:3  at  vei'tical   joinbs   in  the  upstream  and  do\7nstream  -jTalls  of  the 
cQapartaients  in  the  bulkheads  and  horizontally  across  the  top  of  the  mass 
concrete   just   belo-.v  the  CQ.ipartments.     The   -.i^.'^gt  stops  shall  be  backed  up 

by  six  inch  ciaraeter  T?ells  filled  -^iiih  special  bituminous  filler,    t:-ne   "C"t 
containing  a  steam  heating  unit,   all  as  detailed  and  sho.vn  on  the  drawings. 
The  six-inch  v/ells  shall  be  formed  by  halved   concrete  pipe   on  one  side  of  the 
..ell.     'T'iie  halved  concrete  pipe   sb^ll  be  ncn-reinforced,   and   of  bell  and 
apigot   pattern,    .and  shall  conform  to  Federal  Specification  SS-P-371.  The 
uiiuimum  thickness   of  shell   shall   be  one   inch  and  depth  of  socket   two   inches.    Tt« 
halved  or  split   faces  shall  be  smooth  and   in  one  plane. 

As  the  ca:.i  progresses   in  height,    secoious  of  the  steam  heating  unit  shall 
be   installed   in  the  v7clls,   and  the  -.veils   shall  he  filled   solid  vrith  bituminous 
material.     The  special  bituminous   filler,    type   "C"   shall  conform  to  the  re- 
quirements of  paragraph  9-13,     After  completion  of  the  dam,    each  vertical 
joint   shall  be  heated  by  ste.am  until  the  bituminous  material   is  melted,   and 
additional  bitu-ninous  material  sliall  then  be  introduced  under  pressure  until 
no  more   can  be  added  under  pressures  up  to  10.    rounds  per  square   inch  or  as 
directed  by  the  contracting  officer.     The  bituminous  filler  v;ill  be  supplied 
to  each  -.veil  through  a  A-inch   .-nrought   iron  pipe  opening  into  the  canpartment? 
of  t)ie  bulkheads.      Inside  this  feeder  pipe,   and   extending  in  a   continuous 
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circuit  frcm  the   top  to  the  bottorr   of  the  6-inch  w«^ll,  ani  across    the  dam  bf^low 
the  compartment   shall  be  placed   the  J/li-\r.ch  wrought   iron  steam  pipe  for  use  as  a 
heater  coil   to  soften   the  bituminous  filler.     The   4-inch  wrought    iron   pipes 
shall   extond   beyond   the   surface  of    the  concrete  and   sha  1.1   be  fitted  with  steel 
flanges  as   shown  on    the   drawing.      The  wrought   iron   steam  pipes   and    j/li^inch 
nipple  for  supplying   bituminous  material    shall   extend  2   inches   beyond   the  flange 
on   the  4-inch  pipe  and   shall  be   threaded  pn-i   capped.     All  wrout^^t  iron  pipe  shall 
be  genuine  wrought   iron  conforming   to   the  reinirements  of   para^jraph  9-20. 

The  metal  'rater  .stops   shall   be  of   l6-i,'au£^e  corrugated  black   iron  26   inches 
wide   conforming    to   the   requirements  o^  paragraph  9-06,    painted  With   bituminous 
paint,    and   crimped  and   bent    as  shown  on   the   drawings.      The   ends  of   the  strip 
shall  be   joined   together  and  made  watertight  by  welding  which  shall   be  subject 
to   the  approval  of   the  contracting  officer.      Immediately  after  removal   of  the 
form,    the   exposed  met'^1  wat^r- stops,    concret'3   pipe  and  steam  pipe   shall  be 
protected  by  boxes  approved   by   the   contracting  officer. 

Other  water  s  tops  of  l6-5age  corrugated  black  sheet    iron   conforming  to    the 
requirements  of   paragraph  9-06,   peinted  with  bituminous   paint,   and   crimped  and 
bent  as  shown  on   the  drawings,   shall   be    installed  elsewhere  as   indicated  on   the 
drawings,   or  as  otherwise  required. 

If   supply  conditions  at  the   time  of   construction  permit  the  use  of    copper 
water  stops,    the  contracting  officer  may  direct  that   they  be   substituted  for 
the  corrijgated  iron  strips.      In  such  event  the  contractor  shall  furnish  and 
install  the  copper  strips  and  the   contract  price  will   be  adjusted  for  any 
difference    in  cost   in  accordance  with  Article  3  ^^   ^he  contract.     Copper  strips, 
if  used,    shall  conform  to  paragraph  9-11. 

(f)     Copper  seals  supporting    the   joint  filler  and  rubber  filler  (see 
(c)  end  (d)  above)   in   the  expansion  joints  of   the  deck  of    the  bulkheads  shall 
be  l6  02.   sheet  copper.     Payment  for  furnishing  and  placing  this  item  will   be 
made  at   the  contract  unit  price  per  pound  for  "Copper;   Sheet." 

5-20.      KEASUHST/EW   AND  PAYMENT. 

(a)  Concrete,  General,   -  Measurement  of   concrete  will  be  made  on   the 
basis  of   the  actual  volume  of   concrete  within  the  neat  lines  of    the  structures 
as   indicatad  on  the   drawings  or  otherwise  required.     Measurement  of   concrete 
placed  against   the  sides  of  the  excavation  without  the  use  of   intervening  forms 
will  be  made  only  within   the  neat  lines  of   the  structure.     No  deductions  will 

be  made  for  rounded  or  beveled  edges  or  space  occupied  by  met^l  work,   electrical 
conduits,    timber,   nor  for  voids  which  are  either  less  than  five   (3)   cubic  feet 
in  volume  or  one   (1)  square  foot   in  cross  section.     Unless  otherwise  specified, 
payment  for  concrete  will  be  made  at   the  respective  contract  prices  per  cubic 
yard  for  the  various   classes   required,   which  prices  shall    include   the  use  of  all 
equipment,    tools,   material,   false-work,    forms  and  form   lining,    bracin.;^,    bolts, 
rods,  metal   ties,    dowels,   preformed  expansion  joint  filler,   rubber  filler,    built- 
up  joint  filler,   canvas,   mortar,   labor,    special  provisions  for  hot  and  cold 
weather  placing  and  curing,   and  all  other  items   required  to  complete    the   concrete 
work. 

(b)  Additional  Concrete.    -  Any  other  concrete    to  be   placed  and  not 
specifically  covered  above  will  be  paid  for  at   that   contract  unit  price  for  the 
concrete  specified  above  which  is  most  applicable   to  the  additional   concrete 
placed  as  determined   by  the   contracting  officer.      The  decision  of    the  contracting 
officer  regarding   the  classification  of   such  additional  concrete  will  be   final. 

No  payment  will  be  made  for  any  additional  material   which  may  be  authorized  by   the 
contracting  officer  at  the  request  of  and  primarily  for  the  benefit  of   the 
contractor,   which  is  not  found  necessary  and  required  and 
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directe''  by  the  contracting  officer  under  the  provisions   of  t'ese   speci- 
fications, 

(c)  Evaluation  of  Concrete  Tinjt  Prices,  -  Con'".rete  unib  prices 
-.villbc  evaluated  for  the  use  of  either  natural  s^nd  or  crushed  stone  sand 
aggregate.      (See   '.rticle  17  of  Invitation  for  "^ids,) 

(d)  '.reasurement   and  Payiaent   for  Steel  Heinforceiaent.   - 

Steel   rcinfcrcement   r/ill  be  raid   for  at  the  contract   unit   price  per  pound 
for   "Steel  Erection;   Concrete  Reinforcing,"     The   .veiohts  for  pa:Tnent   shall  *^e 
based   on  the  amount  actually  placed   in  accordance  -nith  the  dimensions  and 
details   on  the  bar  schedules  furnishec  by  the  'l^overn.-nent   or  placed  as  directed 
by  the  contracting  officer,     ^init   '.veights  usod  in  determining  conputcC   -.leights 
•.vill  be  as  follows: 

Size   of  '^ars,    Inches  Teight,   Founds  per  Foot 

3/c  round  O.376 

1/2  round  0.668 

1/2  square  O.850 

5/5  roijnd  l,0h3 

3/k  round  1,502 

7/8  round  2,0' 4 

1       round  2.670 

1       square  3*k00 

1-1/2  squ.-re  h*3^3 

1-1/4   s:iuare  5*3^3 

(e)  r.^easurenent  and   Payment   for  "^ater  Stops,  -  Payment   for  fur- 
nishing and    installing  the  bituminous  cement    in  the  v.ells   in  the  crater  stops 
ivill  be  made  at  the  contract  unit   price   per  cutic   foot   for   "Special  Bitumi- 
nous Filler,  Type    'C,'"  measured   in  place  to  the  section  indicated  or  re- 
q\)ired.     payment   for  furnishing  and   installing  the  corrugated   iron  :7ate"  seals 
will  be  made  at  the  contract  unit   price  per  pound   for  "Corrugated   Jror.j  •'ater 
Stops,"   and   shall   include  all  costs  of  painting,    crimpin?;,    joining  the  ends, 
placing,    and   protecting.     The  payment   for  furnishing  and  placing  ti:e  follcaing 
items  will  be  made  at  the  contract  unit  price  as  follows:   per  pound  for  "Pipe; 
Trought   Iron,"  and   per  lineal  foot   for   "Pipe;   Concrete,   Halved." 
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Specifications:   Iroquois  Dam 

SECTION  VI  -  BRIDGE  AND  ROADWAY 

6-01.   GKNERAL.  -  The  bridge  spanning  the  spillway  section  of  the  dam 
will  consist  of  ^0  steel  girder  spans,  each  approximately  6o  feet  in  length 
to  center  of  supporting  piers,  with  a  clear  gate  opening  of  30  feet.   The 
downstream  part  of  the  bridge  will  be  a  roadway  22  feet  wide  between  curbs, 
supported  on  rolled  girders.   The  upstream  part  of  the  bridge  will  be  two 
separate  box  girders  each  supporting  one  rail  of  the  gantry  track.   Provi- 
sions will  be  made  for  e  future  deck  plate  girder  railroad  bridge  between 
the  gantry  girders.  Construction  and  expansion  joints  shall  be  as  indicated 
on  the  drawings  or  as  otherwise  approved  by  the  contracting  officer.  The 
railroad  bridge  on  the  bulkheads  will  be  of  the  same  type  construction  as 
that  described  above  for  the  spillway  section. 

6-02.  STEEL  GIRDER  SPANS.  -  The  steel  girder  spans  shall  be  erected 
but  not  furnished  by  the  contractor,  see  paragraph  1-10  and  Section  VIII. 

6-03.   CONCRETE.  -  The  piers  shall  be  of  Class  "B"  concrete.  The 
bridge  floor  including  the  railing  piers  above  the  bridge  floor  shall  be 
of  Class  "A"  concrete.   Forms  for  curbs,  facia,  and  railing  pier  shall  be 
provided  with  form  lining  as  specified  in  paragraph  5-l6  (e).  Forms  shall 
be  cambered  for  dead  load  deflection,  as  directed  by  the  contracting  officer, 
to  avoid  any  sag  in  horizontal  concrete  lines  or  surfaces. 

6-04.   CONCRETE  FINISHING. 

(a)  Pavement .  -  After  the  concrete  in  the  roadway  has  been 
brought  to  a  true  uniform  grade  it  shall  be  struck  off  with  a  heavy  template 
to  the  cross-section  indicated  on  the  drawings.  The  pavement  shall  receive 
a  wood  float  finish  as  specified  in  paragraph  3-14  (»)•   Prior  to  final 
finishing  operations,  the  surface  shall  be  tested  for  trueneas  of  surface 
and  grade  and  any  deviation  exceeding  one-eighth  of  an  inch  in  ten  feet 
shall  be  immediately  corrected. 

(b)  Curbs.  -  The  curbs  shall  receive  a  wood  float  finish  as  speci- 
fied in  paragraph  3-14  (a)  and  shall  be  edged  by  steel  trowel  to  a  smooth 
dense  surface. 

6-  03 .   MISCELLANEOUS . 

(a)  Roadway  Drains.  -  The  contractor  shall  furnish  and  install 
roadway  drains  complete  as  shown  on  the  drawings.  The  drains  shall  be 
located  and  dimensioned  as  shown  on  the  drawings,  and  the  materials  shall 
conform  to  the  applicable  requirements  of  Section  IX. 

(b)  Bridge  Guard  Rail.   -  A  guard  rail  shall  be  furnished  and 
erected  at  the  edges  of  the  roadway  where  no  other  protection  is  provided, 
as  shown  on  the  drawings.  The  posts  shall  be  6-inch  rolled  steel  H-beams 
and  the  two  rails  shall  be  2i-inch  standard  steel  pipe  (see  paragraph  9-I9). 
The  flanges  at  the  upper  end  of  each  post  shall  be  curved  and  welded  into 

a  cap  as  indicated  on  the  drawings.  The  posts  shall  be  anchored  to  the 
concrete  in  such  a  manner  that  they  may  be  replaced  if  damaged.  Each  pipe 
rail  shall  be  pinned  to  the  post  at  one  end  and  attached  by  a  slip  joint 
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at  the  other.  At  the  concrete  piers  the  pipe  rails  shall  be  inserted  in 
3-inch  pipe  sockets  embedded  and  anchored  in  the  concrete.  The  pipes  and 
posts  shall  be  painted  in  accordance  with  the  requirements  of  Section  X. 

(c)  Handrailin^.   -  (See  paragraph  12-01). 

(d)  Paints  and  Painting.   -  (See   Section  X). 

(e)  Electric  conduits  pertaining  to  the  power  and  lighting 
system  shall  be  as  specified  in  Section  XII  or  shown  on  the  drawings. 

(f)  All  pipes  and/or  conduits  which  cross  expansion  joints 
shall  be  fitted  with  suitable  water  tight  sleeves,  satisfactory  to  the 
contracting  officer,  to  allow  for  expansion  and  contraction  at  the  joint. 
The  weight  of  the  sleeves  will  be  included  in  the  weight  for  the  pipe  or 
conduit  of  which  they  form  a  part. 

(g)  Gutters  of  l6  gage  sheet  iron  covered  both  sides  with  ap- 
proved bituminous  paint  shall  be  placed  under  the  expansion  joints  in 
the  spillway  bridge  deck  as  shown  on  the  drawings. 

6-06.  PAYMENT. 

(a)  Payment  for  the  bridge  concrete  will  be  made  at  the  '^e- 
apective  contract  unit  price  for  the  class  required  and  will  include  the 
cost  of  finishing  the  concrete  surfaces. 

(b)  Erection  of  the  steel  girders  for  the  bridge  and  gantry 
crane  including  all  embedded  parts  and  fastenings  pertaining  thereto  will 
be  paid  for  as  provided  in  paragraph  8-06  (a). 

(c)  The  payment  for  placing  the  gantry  rails  including  rail 
clips,  splice  plates,  and  bolts  as  shown  on  the  drawings,  will  be  made  as 
provided  for  in  paragraph  6-06  (b). 

(d)  The  weight  of  cast  iron  sidewalk  and  roadway  drains,  fur- 
nished and  installed,  shall  be  included  in  the  bid  item  "Iron;  Cast."  and 
payment  will  be  made  at  the  contract  unit  price  per  pound  for  that  itec. 

(e)  Payment  for  furnishing,  installing,  and  painting  the  bridge 
guard  rail,  including  pipe  railing,  posts  and  anchorages,  and  sockets  in 
the  concrete  piers  will  be  made  at  the  contract  unit  price  per  lineal  foot 
for  "Bridge  Guard  Rail"  measured  along  the  top  rail  between  faces  of  con- 
crete piers  or  between  centers  of  end  posts,  if  of  steel. 

(f )  Payment  for  furnishing  and  placing  sheet  iron  gutters  will 
be  made  at  the  contract  unit  price  per  pound  for  "Steel;  Structural,* 
Miscellaneous." 
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Specifications:      Iroquois  Dam 

SECTION  VII 
SPILLWAY  GATES,    GANTRY  CRANES,    AND  APPURTENANCES 
7-01.      REQUIRETvIENTS. 

(a)  "nie  work  covered  by  this  section  comprises   the  haulinc  to  the 
site,   unloading:,   storing,   erecting,   painting,   and   testing  of  the  spillway 
gates,   gantry  cranes,  and  appurtenances.     Appurtenances   include  structural 
steel   guide   to.'ers,    gete,    track  and  guide  rails,   sills,   dogging  equipment, 
lifting  beams,    crane  collector  bc.rs  and  supports,    and  all    castings,   bearing 
plates,   anchor  bolts,  machine  bolts,    field  rivets,   an^le  curbing,    recess 
frames  and  other  required  fittings   for  the  foregoin,^    items.     Placing  of 
masonry  plates,    sills,   and  any  other   items  requiring  grouting  in   jlace  snail 
include   the  grouting.     All  necessary  fitting  and   .velding  for  the  foregoing 
items  shall  be  included  in  the  unit  price  for  erection.     Field  painting  shall 
be   in  accordance  v/ith  Section  X  of   these  specifications.     Field  riveting  and 
welding  shall  be   in   accoruance  ./ith  p.:ra£-raph  12-13  of  these  specifications. 
Materials   shall  be  as  specified  in  Section  IX.     The    /ork  shall  be   complete 

as  herein  specified,   but   this  section  does  not  cover  concrete  .vork  except  for 
grouting  incidental    to   erection  of  sills,  masonry  plates,   anchor  bolts  and 
similar  items. 

(b)  The  material  and  equipment  to  be  erected,  except  as  noted 
belo.v,  including  rivets  and  permanent  connecting  bolts,  ./ill  be  furnished  by 
the  Government.  (See  paragraph  1-10.)  The  contractor  shall  furnish  the 
construction  plant  and  all  field  paint,  grease,  grout  (except  cement)  of 
approved  mix,  velding  rods,  fitting-up  bolts,  tools,  appliances,  and  an^ 
other  items  incidental   to  handling,   storing,   erecting,  painting  and  testing. 

7-02.      GENERAL  DESCRIPTION. 

(a)  Bnbedded  Parts.      The  embedded  parts  //ill   consist  of  two 
structural    steel  guide  towers    in  each  spill.vay  pier,    to-'ers   in   the  bulk- 
heads adjacent   to  the  spillways,   anchor  bolts  and  masonry  plates  for  the 
to.vers,  portions  of  the  crane  collector  enclosure,   anchor  bolts  for  the 
sills,   angle   curbing  at  the  gc.te  slots  and  recess  frames   for  dog-operating 
levers,  and  for  heater  connection   j\inction  boxes.     Each  guide  to>ver  -vill  be 
spliced  at  about  mid-height. 

(b)  Gate  Track  and  Guide  Rails.      The  gate  rails  will    consist  of  a 
175;5   track  rail  and  a  49«7#  A.S.C.E.    guide  rail   for  each  gate  slot  set  vertically 
and  fastened   to   the   towers  by  cap  nuts  -vhich  are  .v elded   to    the   tower  members, 
stainless   steel   studs  and   rail    clips.     Provision  will  be  made  for  the  adjust- 
ment of  each  rail  both  laterally  and  in  an  up-and-do>vnstream  direction. 

Similar  guides  v/ill  be  provided  for  the  gate   storage  slots,   but  the  rails  .vill 
be  anchored  directly  to   the  concrete   in  the  slots  by  anchor  bolts  and  rail 
clips. 

(c)  Sills.     The  sills  .vill   consist  of  t./o  structural   steel   rolled 
H-sections   in  each  gate  opening.     The  sills  will  be  placed  in  grout  slots 
left  in  the  concrete  of  the  spill.vay  and  will  be  held  in  place  by  anchor  bolts 
and  by  field  .velds  to   the  guide   towers  at  the  ends.     Joints  v/ill  be  located 

at  the  contraction  joints   in  the  spillway. 
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(d)  Dofginc  Assemblies.     The  dogging  assemblies  will    consist  of 
cast  steel   dogs   in  the  piers  operated  by  hand  levers  at   the   tops  of   the  piers 
and  vertical   push  rods   running  through  pipe  casings  to  the  dogs.     The  dogs  will 
be  riiounted  on  horizontal    pins  set   in  steel   supports  in  the  embedded   towers. 

(e)  Spillway  Gates*   - 

(1 )  The  spillvay  gates  v/ill   be  of   the  fixed-wheel   type  .vith 
the  wheels   cantilevered  outside  of  the  end  posts.     A  total  of  23  full   gates 
and  8  half  gates  *ill  be  furnished.     The  full  gates   include  one  spare  t^te 
and  each  consists  of  two  sections,   each  24  feet  high  and  ^2  feet  between 
wheel    tread  centerlines.      The  top  sections   contain  devices   for  coupling 
them  to   the  bottom  sections.      The   top   sections  are  equipped   *ith  .vater  seals 
consisting  of  staunching  rods  hung  from  the   top  of  the  gate  at  each  side; 
but   there  are  no  side  seals  on  the  bottom  sections  and  no  horizontal   seals. 
The  eight  half  gates  will  be  located  in   the  first  four  openings  at  each  end 
of  the  spillway  and  are   identical    to   the   top  sections  of   the  full  gates 
except   that  lifting  hooks   similar  to   those  on   the  bottom  sections  are  provided 
in  place  of   the  lifting  and  coupling  devices.     Ite  half  gates  will   rest  on 
concrete   stoplogs  v.hich  .vill    take   the  place  of  the  bottom  gate  sections  in 
these  8  openings.     Air  discharge  nozzles   vith  supply  pipes  and  connections  are 
provided  near  the  bottom  of  each  top  g  te  section  and  of  each  half  g;  te. 

(2)  Each  gate  section  and  each  half  gate  will   require  field 
splicing.      Splices  vill   involve  riveting   the  end  connections  of  the  horizontal 
girders   to   the  end  posts,   stitch-riveting  the  double  girder  /.eb   at   the  splice, 
riveting  the  skin  pl.te  and  do-nstream  tie  plate  splices,   installing  and 
aligning  .vheels,    connecting  grease  lines  and  filling    .ith  grease,   calking  or 
calk-welding  all    joints  in  contact  with  headwater,   and  installing  the  lifting 
and  coupling  mechanisms   in  all   of   the  top  sections.     The  lifting  and   coupling 
mechanism  is  so  designed   that  each  gate  may  be  lifted  as  a  unit,   or  each  sectioa 
lifted  separately, 

(3)  The  water  seals  and   the  air  discharge  nozzles,   piping  and 
connections  ./ill  be  shipped  separately   to  be  installed  by    the  contractor. 

(f )  Gantry  Cranes.   -  T«vo  gantry'  cranes  oper  ting  on  the  same  runway 
will  be  provided  for  operation  of   the  spillvay  gates.     The  cranes  will  be 
identical   except  th   t  crane  No.   1  will  be  equipped  .vith  a  gasoline-driven 
auxiliary  generator  for  operation  of  the  crane  in  case  of  failure  of  the  main 
po-.er  supply.     Electrical      iring    -ill  be  so  designed  thr  t   the  power  from  this 
auxiliary    plant  can  be  used   to  operate  either  of   the  two  cranes.     Each  crane 
/ill  be  equipped  with  a  lifting  beam  furnished  with   the  gates.     On  each  crane, 
gates  will  be  handled  by   t  .o  11  ^-ton  fixed  main  hoists  on  a  single   trolley 
./hich  ..ill  move  up  and  downstream.     A  10-ton  auxiliary  hoist  will  be  provided 
on   the   trolley  of  each  crane.     The  crane  collector  bars  will  be  located  in  a 
steel    inclosure  on   the  upstream  side  of   the  upstream  crane  girder  over  the 
spillvay,  and  in  the  upstream  face  of  the  east  bulkhead  section. 

7-O3.     DRAWINGS.   -  The  general   arrangement  of  the  mriterial   and  equipment 
to  be  erected  is  as   sho./n  on  the  dra-ings.     Complete  erection  drawings  .vill 
be  fumisheu  the  contractor  by   the   contracting  officer. 

7-04.  UNLOADING  AND  HANELING.  -  All  material  and  equipment  shall  be 
carefully  handled  during  unloading  and  placing  in  final  position  so  that  no 
parts  vill  be  bent,  broken  or  otherwise  damaged.  Hammering  or  v;edging  that 
vill  distort  or  injure  the  members  will  not  be  permitted,  and  members  shall 
not  be  overstressed  during  the  process  of  unloading,  handling  and  erection. 
Hie  contractor  shall  unload  all  material  promptly  upon  arrival  at  the  con- 
tractor's  terminal,   other./ise  he  shall  be  responsible  for  denurrage   charges 
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and/or  damages.      (See  paragraph  1-10.)     He  shall   check  all  material    turned 
over   to  him  against   shipping  lists   and  report  any  shortage  or  damage  discover- 
ed promptly  in  .vriting   to   the  contracting  officer.      If   the  sequence  of  oper- 
ations  requires  it  he  shall   store  all  material   under  cover  and  protect  it 
from  the  elements  until    it  is  placed  in  final   position, 

7-05 .     EMBEDDED  PARTS.    -  All  parts  embedded  in  concrete  shall  be  clean 
and  free   from  coating,   rust,   paint,   scale,   oil  or  any  foreign  matter.     All 
anchor  bolts  and  masonry   plates  shall  be  accurately  set  and  grouted  in  place 
to  lines  and  grades   sho.vn  on  the  dra.vings.     The  gate  guide   toAfers  shall  be 
accurately  plumbed  and  aligned  and  held   rigidly  in  position  by  the  anchor 
bolts  and   splices  during  depositing  of   the   concrete.      Curb   angles  and  recess 
frames  shall  be  f ield-.velded  at  the  points   indicated  on   the  drawings  and  held 
to   true  position    /hile   the  concrete  is  being  deposited.     The   tops  of  the 
heater  casings  in   the   to.vers  shall  be  kept  securely  covered   to  prevent  material 
from  entering  the  casings. 

7-06.     GATE  TRACK  AND  GUIDE  RAILS.   -  After  the  pier  concreting  has  been 
completed    the  guide  rail   on   the  upstream  side  of  each  gate  slot  shall  be 
adjusted    to  a  plumb   position  and   to  correct  center- to-center  distance   from 
the  rail    iu  the  opposite  slot   in   the  adjacent  pier  by  means  of   the  shims  and 
adjusting-   studs.     The  175#  track  rail  on   the  downstream  side  of  each  gate 
slot   shall    then  be  adjusted  to  a  plumb  position  and  to    the   pixjper  distance 
from  and   in  line  .vith   the  upstream  rail   in   the  same  slot  by  means  of  the 
ved£:es  and  adjusting  studs  provided.      The  fastenings  shall  be  dra.vn  tight   to 
secure   a  firm  and   rigid  connection   to   the  guide  to./er  member,      Tbe  rails  will 
be  match-marked   in  the  shop  before  shipping,    and  core  shall  be   taken  that 
splices  are  made  with  the  proper  pieces  and   that   the   contours  of   the  heads 
are  flush  at   the  joints. 

7-07.      SILLS. 

The  gate  sills  shall  be  set  by  means  of   "the  anchor  bolts  and 
adjusting,  nuts   to  proper  line  and  grade   in  the  grout  slots  provided.     The 
whole  sill   assembly  shall  be  held  rigidly  in  place   vhile   the  grout  is  being 
poured.     Grout  shall  be  poured  flush  with  the   top  flange  of   the  sill  beam 
and  the  top  surface  of   the  spill. vay. 

7-08.      DOGS  AT^ID  OPERATING  DEVICES.-  After  the   piers  are  completed   the 
dogs  shall  be  installed   in   the  dog-supporting  members   in   the  piers  and  the 
pins  driven.     The  operating  rods,  levers  and  grease  piping  shall  then  be 
installed.     The  operating  rods  shall  be  adjusted  so  as   to  permit  free  move- 
ment of   the  dog  bet.veen  extreme  positions   shorn  on  the  drawings. 

7-O9.      GATES.    -  The  gate  sections  will   be   completely  assembled  in  the 
shop,  holes  for  field  rivets  reamed  and   the  sections  match-marked  before 
shipping.      Care  shall  be   taken   to  splice  the  proper  sections.     Splices  shall 
be  riveted  except  for  points   requiring  .velding  for  watertightness.      Joints 
may  be  calked  or  calk-./elded  as  authorized  by  the  contracting  officer. 
After  the   structural  parts  of   the  gate  sections  are   spliced,    the   vheel  as- 
semblies shall   be  installed  and  the    -heels   adjusted   to   a  true  line  by  means 
of  the   eccentric  provided   in   the  axle.      The  .vheels  shall  be  held  securely 
in  this  position  by  b'  rs   velded  on  either  side  of  the  flattened  p.  rt  of  each 
axle   to   the  inner  vertical  diaphragm  of   the  gates.     The  bronze  retaining  nuts 
shall    then    :e  drawn  tight.      Grease  piping  shall    then  be   installed  and 
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secured   in  place,    the  flexible   coaaections  made  to   the  fittings  on  the  wheel 
eiiles  and   the  wheel  bearln£;s  filled     ith  grease.     Each  completely  spliced 
section   shall    form  a   truly  plane   surface  on  the  skin  plate  side,    the  end   posts 
shall  be  parallel   and  at  ri£ht  angles   to   the  horizonteJ.   girders,   and  the 
staunching  rod  supports  shall  be  in  correct  alignment.     After  all   sections 
are  spliced,    the  lifting  and  coupling:  devices  shall  be  placed  in  the  top 
sections  end  connections  made  bet.veen   the  lifting  bars  and  the  sliding  crosc- 
he-ds.     Under  no  circumst.-nces   shall   the  gates  be  laid   flat  or  tilted  mater- 
ial.y  out  of  a  vertical   plane  .vhile  the  sections  are  coupled  together. 
Particular  care  shall  be  given  to  aligning   the  gate  .wheels.     After  final 
assembly,    lines  through   the  center  of   the   vheel   treads  at  each  end  of  any 
gate  shall   be   in  the  same  plane  and  parallel.     Staunching  rods  shall  be 
suspended  so  that   they  will  move  freely  against  the  sealing  surfaces   in   the 
slots. 

7-10.      CRANES,  LIFTE>IG  BEAIiB,   AMD  COLLECTOR  BAFB. 

(a)  The  gantry  cranes  with  lifting  beans  shall  be  installed  on 
the  gentry  run /ay   and  the  collector  bars  shall  be  placed  in  the  proper 
position  in  the  slots  provided.     The  contractor  shall  adhere  to    the  best 
modem  practice  and  .vorkirianship  in  erection  and   testing  of  cranes,   lifting 
beams,   and  collector  bars  and  shall   place  all   of  his  men  .vorking  on   the 
erection  and   testing  under  the   supervision  and  direction  of   the   erection 
engineer  furnished  by   the  crane  manufacturer.     The  services  of   the  erection 
engineer  .vill   be  paid  for  by  the  crane  manufacturer. 

(b)  The  contractor  .vill  be  permitted   to  use  either  or  both 
gantrys  and  equipment   in  doing  any  .vork  under  this  contract  for  .vhich   they 
are  suitable,   on  condition  that  he  shall   provide   competent  operators  and 
proper  cere  for   tne  cranes  until    the  completion  of   the  contr  ct.     He  shall 
also   provide  any  necessary  temporary   electric   service   lines  and  po-.'er  for 
crane  operation.     Before  the  final   contract  payment   is  made,    the  contractor 
shall,    if  required  by  the  contracting  officer,   repaint  the  cranes   and  make 
good    to   the  satis" action  of   the  contracting  officer  any  damage  to   them  that 
may  have  resulted   from  the  contractor's  use  thereof. 

7-11 .      TESTING. 

(a)  After  installation  of  the  g   te  dodging  devices,    the  parts 
requiring  lubrication  shall   be  greased  with  an  approved  lubricant  and  the 
whole  assembly   tested  for  satisfactory-  operction.     Ibe  coupling  devices 
shall  be  greased  and  tested  for  satisfactory  operation,    the  centralized 
.'/heel   greasing  systems  checked  and  wheel   bearings  filled   vith  grease,  using 
the  portable   grease   jum.p  famished  with  the  gates. 

(b)  After  separate  testing  of  the   coupling  and  dogging  devices, 
the  gates   shall  be  lo.vered  into   the  slots  and  each  g:  te   tested  by  raising 
and  lo.veriag  it  several    times   throughout   its  full   range.     The  dogging  devices 
shall  be   tested  by   the  operation  of  dogging  each  gate.     Tests   shall  be  re- 
peated and  necessary  ad just-:ients  made  in   the  gates,   dogging  assembly  and 
guides  until    the  operation  of  all   equipment   is  satisfactory   to   the  con- 
tracting officer. 

(c)  Field   tests  of  the  completed  cranes,  and  lifting  bea-ns  shall 
be  performed  by  the  contractor  as  directed  by   the  contracting  officer. 
Tests  shall    include   the  normal    functions   for  which   the  cranes,   a.:d  lifting 
besms  are  designed.      The  cranes  shall   raise,   and  la/er,   at   the  specified 
speed  and  hold  in  any  position,    test  loads  2^%  in  excess  of   their  rated 
capacities.     In  addition,    they  shall   transport  on  the  runvay  at  the  specified 
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speed,  and  with  trolley  in  both  extreme  positions,  test  loads  2^%   in  excess 
of  the  maximum  weight  of  the  heaviest  gate  section. 

7-12.  •MEASURE^ffiNT  AND  PAYllIENT. 

(a)  The  quantity  to  be  paid  for  in  erecting  and  placing  in  final 
position  spillway  gates,  guide  towers,  guide  rails,  sills,  dogging  equipment, 
curbing,  recess  frames,  and  incidental  items,  shall  be  on  the  basis  of  weight 
detennined  as  specified  in  paragraph  9-35*  Payment  will  be  made  at  the  con- 
tract unit  price  per  pound  for  "Spillway  Gates; .  Erection,"  which  payment, 
shall  cover  all  necessary  material  and  work  for  erecting,  fabricating,  pad 
painting,  as  indicated  on  the  drawings  or  as  called  for  in  these  specifications, 

(b)  Payment  for  the  erection  of  the  cranes,  lifting  beams,  col- 
lector b:  rs,  and  incidental  items  will  be  made  at  the  contract  Ixomp  sum 
price  for  "Gantry  Cranes;  Erection." 

(c)  All  cement  for  grout  will  be  furnished  by  the  Government. 
The  grout  shall  be  the  same  cement-sand  ratio  as  the  adjacent  concrete 
and  as  approved  by  the  contracting  officer. 
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specifications:   Iroquois  Dam 

S2CTI0N  VIII  -  STRUCTURAL  STEIL  AND  TR;-.CaiS 
8-01.   REQ.UIREM5UTS. 

(a)  The  work  covered  by  this  section  comprises  the  hauling  to  the 
site,  unloading,  storing,  erecting  and  painting,  where  required,  of  the  steel 
girders  for  the  spillway  bridge,  the  inclosure  for  the  cr^ne  collector  bars, 
the  gantry  and  rails  on  the  s.jiliway  and  bulkhead  sections  of  the  dam,  the 
foot  bridges  over  the  railroad  recesses  in  the  piers,  the  nose  armor  for  the 
spillwaj  piers,  the  steel  in  the  machinerj  ,  electrical  fmd  repair  bt^s,  and 
in  the  gate  storage  slots  iucluaing  guiue  rails  end  all  other  miscellaneous 
steel  shown  c  the  drawings  excepting  items  for  -^hich  payment  is  other  wise 
provided.  All  necessary  fitting,  field  riveting,  welding,  and  placing  of  all 
castings,  bearing  plates,  sole  plates,  bolsters,  shoes,  anchor  bolts,  turned 
bolts  and  other  required  fittings  for  the  foregoing  items  shall  be  included 
in  the  work.  Placing  of  any  iteas  requiring  grouting  in  place  shall  include 
the  grouting.  Field  paint ir.g  shall  be  in  accordance  with  Section  X  of  these 
specifications.  Field  riveting,  and  .-/elding  shall  be  in  accordance  .vith 
paragraph  12-13  of  these  specifications.  The  work  shall  be  complete  as 
herein  specified,  but  this  section  does  not  cover  concrete  woric  except  for 
grouting  incidental  to  placing  of  anchor  bolts,  masonry  plates,  end  bearing 
details  and  similar  items, 

(b)  Ite  material  and  equipnient  to  be  erected,  except  as  noted  be- 
low, and  including  rivets  and  permanent  connecting  bolts  »/ill  be  furnished 
and  delivered  at  the  transfer  yard  by  the  Government,  The  contractor  shall 
furnish  the  construction  plant  and  all  field  paint,  grout  (except  cenent), 
welding  rods,  fitting-up  bolts,  tools,  appliances,  and  any  other  items 
incidental  to  handling,  storing,  erecting,  and  painting. 

8-02.  GQIER.X  DESCRIPTION. 

(a)  Tne  spillway  bridge  consists  of  the  gantry  run-.'^ay  on  the 
upstream  side  of  the  deck  and  a  roadway  bridge  on  thr  downstream  side.  "Bie 
gentry  mils  are   carried  on  steel  box  girders  and  the  concrete  roadway  bridge 
slab  is  supported  by  steel  rolled  sections  with  transverse  bracing.  It  is 
expected  t:iat  each  box  girder  will  be  shop  fabricated  and  shipped  to  the 

transfer  yard  in  one  piece  so  that  no  field  splicing  will  be  necessary.  The 
estimated  .veight  of  each  box  girder  is  60,000  pounds  and  the  heaviest  girder 
in  the  roadway  bridge  is  estimated  to  v/eigh  not  more  than  9i000  pounds.  The 
roadr?  y  bridge  on  the  bulkheads  will  be  of  the  same  type  construction  as 
decribed  above  for  the  spillway  bridge.  The  gantry  tracks  on  the  east  bulk- 
head will  be  carried  on  reinforced  concrete  construction;  there  will  be  no 
gantry  tracks  on  the  west  bulkhead. 

(b)  The  inclosure  for  the  crane  collector  bars  consists  of  steel 
pistes  and  angles  attached  to  the  upstretm  side  of  the  upstream  crane  girder 
over  the  spillw:-y  and  to  the  upstre;-m  face  of  the  dam  on  the  east  bulkhead 
section. 

(c)  "nie  gantry  rails  will  rest  on  the  box  girders.  The  rails  will 
be  held  in  place  by  anchor  bolts  and  rail  clips  and  lateral  adjust.aent  will 
be  provided  by  clet ranee  in  the  clips.  All  rails  will  be  curved  to  suit  the 
curvature  of  the  dam  axis  as  shown  on  the  drawings. 

(d)  Ladders  .vith  circular  guards  will  be  required  on  the  spillway 
piers  and  other  ladders  with  or  without  guards  will  be  required  as  shown  on 
the  drs .Tings. 
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(e)  The  steel  in  the  gate  repair  bay  will  include  removable 
guides,  supiorts,  and  braces  for  the  gate,  runv-ays  and  supports  for  hoists, 
supports  and  anchorages  for  inachinei*y,  and  steel  for  batch  covers  and  coam- 
ings. Steel  in  the  electrical  bays  will  include  supports  and  anchorages 
for  electrical  equipment, 

(f)  The  steel  in  the  gate  storage  slots  will  comprise  structural 
bases  to  support  the  gates,  guide  rails  with  bearing  plates  and  anchors, 
and  steel  for  hatch  covers  and  coamings, 

(g)  The  nose  annor  for  each  pier  will  be  a  structural  steel  angle 
section  held  in  place  by  strap  anchors  embedded  in  the  concrete. 

(h)  Footbridges  over  the  railroad  bridge  recesses  in  the  piers 
shall  consist  of  steel  channels  and  floor  grating  as  shown  on  the  drawings, 

8-03,  DRAWINGS,  -  The  general  arrangement  of  the  material  and  equip- 
ment to  be  erected  is  as  shov.n  on  the  drawings  (See  paragraph  I-04).  Com- 
plete erection  drawings  will  be  furnished  the  contractor  by  the  contracting 
officer, 

8-04,  UNLOADING  AND  HANDLING,  -  All  material  and  equirment  shall  be 
carefully  handled  during  unloading  and  placing  in  final  position  so  that  no 
parts  will  be  bent,  broken  or  otherwise  damaged.  Hammering  or  redging  that 
will  distort  or  injure  the  members  will  not  be  permitted,  and  members  shall 
not  be  overstressed  during  the  process  of  unloading,  handling  and  erection. 
Steel  beams  and  girders  shall  not  be  laid  flat.  The  contractor  shall  unload 
all  material  promptly  upon  arrival  at  the  contractor's  terminal,  otherwise 
he  shall  be  responsible  for  demurrage  charges.  He  shall  check  all  material 
turned  over  to  him  against  shipping  lists  and  report  any  sh  )rtage  or  damage 
discovered  promptly  in  writing  to  the  contracting  officer.  If  the  sequence 
of  operations  requires  it,  he  shall  store  all  materials  under  cover  and 
protect  them  from  the  elements  until  they  are  placed  in  final  position, 

8-05,  ERECTION. 

(a)  All  anchor  bolts,  bearing  plates,  bolsters,  shoes,  bearing 
castings  and  similar  items  foi'  supporting  or  holding  in  place  the  structural 
steel  members  shall  be  caref\illy  set  to  proper  line  and  grade  as  established 
by  the  contracting  officer  and  maintained  in  this  position.  Bearing  plates 
and  castings  shall  be  leveled  by  means  of  steel  wedges  or  by  shims  or  adjust- 
ing nuts  if  called  for  on  the  plans.  Grout  for  setting  them  shall  be  of  an 
approved  mix  and  shall  be  so  placed  as  to  secure  a  full  and  uniform  bearing. 
All  structural  steel  surfaces  to  be  embedded  ic  concrete  shall  be  thoroughly 
cleaned,  free  of  grease,  rust,  mill  scale,  loose  particles,  dirt  and  other 
foreign  material.  Methods  of  cleaning  shall  be  appioved  by  the  contracting 
officer.  Structural  steel  not  to  be  embedded  will  be  delivered  with  a  shop 
coat  of  paint. 

(b)  The  gantry  and  roadway  bridge  girders  shall  be  carefully  set 
on  the  end  bearings,  held  to  true  alignment,  and  firmly  bolted  in  place. 
Particular  care  shall  oe  given  to  proper  arrangement  of  the  expansion  end 
details.  Loads  on  the  unbraced  girders  during  construction  shall  be  kept 
as  nearly  as  possible  gynmetrical  about  the  longitudinal  axis.  Transverse 
bracing  for  the  roadway  bridge  shall  be  riveted. 

(c)  The  enclosure  for  the  crane  collector  bars  shall  be  set 
firmly  to  correct  grade  and  alignment . 

(d)  The  rails  for  the  gantry  tracks  shall  be  set  on  the  box  gird- 
ers and  anchored  after  the  box  girders  are  leveled  and  adjusted  to  proper 
grade  and  alignment.  Care  shall  be  taken  that  rails  of  the  proper  curvature 
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are  used,    that   the  gage  is  accurately  maintained,    that   the  rails  are   truly 
level   c.nd  .  t   the  correct   elevations  and   thc-t   they  are   securely  anchored  in 
place.      Ali    splice  b    rs  and  pay  oth'^r  fittings  sb<  11   be   securely  attached, 
(e)     Steel   members  in   the  machinery,   repair  and  electrical  bays 
shnll   be  accurately   set  in  proper  position  as  sho*n  on   the  plans.     Bases 
for  support  of   the  £ete3   in   th^    storage  slots  shell   be  level    and  shall  sup- 
port the  gate  in  a  pluiab   position.     The  guide  rails   in  the  slots  shall  be 
acvun^tely  plumbed  so   that   the   rcil   heeds  et  opposite   ends  of  the  sa;ae   slot 
are   in   the   sane  vertical    plane  and   the  proper  center  to   center  distance  bet- 
./een  rail   heads  aiaintf.ined. 

3- 06.     IvEASURE.iFTJT  AND  PAl^IIJT. 

(a)  The  quantity  to  be  paid   for  in  erecting  and  placing  structural 
steel    in  final   position   ./ill   be  on  the  basis  of  .vei^ht  determined  as   specified 
in  par.-.tTi'Ph  9-35*     Payment  will  be  made  at  the  contract  unit  price  per    )Ound 
for  "Steel   Erection;   Structural,"   .vhich  pa^-ment  shall    cover  all   necessary 
.Tiaterial   tnd  .vork   for  erecting,  fabricating,   and  painting,   and  placing  as 
indicated  on   the  dra./int.s  or  as  called   for  in  these  specifications. 

(b)  Payment   for  placing  the  gantry  and  railroad  rails  including 
all   fittings  and  anchorages  as  shown  on  the  dra/ings  will   be  on  th(    basis 
of  calculated  weight  and  made  at   the  contract  unit  price  per  pound   in  place 
for   "Steel   Rails,  Placing." 

(c)  All   cement  for  grout  will  be  furnished  by  the  Government.     The 
grout  shall   be   the   same  cement-sand  ratio  as   the   concrete  adjacent   to  the 
^routing. 
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Specifications:   Iroquois  Dam 

SECTION  IX 
METALS  AND  MISCELLANEOUS  MATERIALS 
9-01.   GENERAL. 

(a)  Materials.  -  All  materials  shall  be  of  new  unused  stock,  free 
from  defects.   Substitution  of  size  of  sections  and  materials  from  that 
shown  on  the  drawings  or  required  in  the  specifications  shall  not  be  made  ex- 
cept on  written  approval  of  the  contracting  officer  and  provided  that  the 
cost  to  the  Government  shall  not  be  increased  thereby. 

Materials  indicated  on  the  drawings  or  required  in  the  work  and  not 
covered  elsewhere  in  these  specifications  by  detailed  requirements,  shall 
conform  to  the  requirements  of  this  section. 

Any  materials  required  which  are  not  covered  by  detailed  specifications 
herein  or  elsewhere  in  the  specifications  shall  conform  to  the  applicable  Fed- 
eral Specifications,  grade  and/or  class  as  required  or,  in  case  there  are  no 
applicable  Federal  Specifications,  to  applicable  specifications  of  the  .Amer- 
ican Society  for  Testing  Materials  (A.S.T.li!.) .   In  all  other  cases  not  specif- 
ically covered  in  these  specifications  the  contractor  shall  furnish  the  high- 
est grade  commercial  material  or  product. 

(b)  Inspection,  Acceptance  and  Rejection  of  ]<feiterials.  -  All  ma- 
terials shall  be  subject  at  all  times  to  inspection  by  the  contracting  offi- 
cer who  will  select  such  samples  in  such  quantities  as  he  may  deem  necessary 
and  subject  the  same  to  such  tests  as  may  be  necessary  to  determine  their 
qualities  as  herein  specified,  and  he  will  accept  or  reject  materials  in  ac- 
cordance with  the  results  of  such  tests,  T-ests  may  be  repeated  upon  arrival 
of  the  various  shipraents  at  the  site  of  the  work  to  insure  the  acceptance  of 
only  such  materials  as  will  comply  with  the  provisions  of  the  plans  and  spec- 
ifications, 

(c)  Test  Specimens.  -  fecial  test  specimens  shall  be  furnished 

by  the  contractor  on  request,  and  shall  be  of  such  shape  and  number  as  desig- 
nated, and  shall  in  general  conform  to  Federal  Specifications  or  the  specifi- 
cations of  the  American  Society  for  Testing  Afeterials  as  to  shape,  size,  and 
method  of  testing, 

(d)  Mill  test  reports.  -  Ivtlll  test  reports  certified  to  by  quali- 
fied technicians  shall  be  furnished  when  required  for  all  material  entering 
into  this  work  and  will,  in  general,  be  the  basis  of  acceptance  or  rejection 
of  the  materials.  The  contracting  officer  may,  however,  require  of  the  con- 
tractor special  chemical  or  physical  test  on  any  part  of  the  material  if  in 
his  opinion  the  conditions  justify  such  a  check, 

9-02.   FEDERAL  SPECIFICATIONS.  -  Copies  of  Federal  Specifications  re- 
ferred to  herein  may  be  procured  from  the  Superintendent  of  Documents,  CkJV- 
ernment  Pi'inting  Office,  Washington,  D.  C^,  at  a  price  of  five  or  ten  cents 
each,   mien  the  term:  "Federal  Specifications*  or  "A.S.T."'.  Specifications" 
is  cited,  the  reference  shall  be  construed  to  mean  the  specifications  as  mod- 
ified by  any  amendments  promulgated  before  the  date  of  opening  bids  for  the 
contract,  '•'•'he  number  and  designation  of  the  Federal  Specifications  of  A.S.T.M. 
Specifications  for  various  materials  to  be  furnished  under  this  contract  are 

as  hereinafter  enumerated. 
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9-03.   CA3r  IRON  SAFETY  TREAD.  -  Cast  iron  safety  tread  shall  conform 
in  all  respects  to  Federal  Specification  RR-T-66I,  for  "Treads;  Safety,  \fe- 
tallic*,  Type  "B*  and  Class  •6*.   Safety  tread  shall  have  a  mininQuna  thickness 
of  5/16  inch,  and  shall  be  of  the  lengths  an4  widths  shown  on  the  drawings, 
aifety  tread  shall  have  a  diamond  pattern  and  shall  have  a  nosing  of  not  less 
than  l//j  inch.  Treads  shall  be  set  flush  with  the  surface  and  shall  be  firm- 
ly anchored, 

9-04.   STHUCTUT^AI,  STEEL.  -  Unless  otherwise  specified,  all  steel  for 
general  purposes  shall  conform  to  Federal  Specification  Q^-S-711a  for  'Steel, 
Structural;  (for)  Bridges',  Class  "A",  except  that  the  chemical  properties 
shall  b»  30  controlled  as  to  permit  it  to  be  easily  welded  by  the  arc-welding 
process. 

9-05.  CONCRCTE  REIT^ORClNG  STEEL.  Reinforcing  steel  shall  conform  to 
federal  Specification  QQ-P-71a,  for  'Bars;  Reinforcement",  (for)  "Concrete", 
Type  "B"  (Deformed),   Pars  shall  be  Grade  2  (Intermediate  Billet  Steel),  or 
Grade  3  (Intermediate  Car  Axle  Steel).   The  steel  shall  be  properly  identified 
as  to  grade. 

9-O6.   SHEET  iMEJTAL.  -  Siieet  metal  shall  conform  to  Federal  Specification 
^(^-1-696  for  "Iron  and  Steel;  Sheet,  Black  and  Zinc  Coated  (Galvanized)"  of 
the  type  and  class  as  specified  or  required.  When  so  specified,  sheets  shall 
also  conform  to  definite  chemical  requirements, 

9-07.  BOLT  STEEL,  -  Bolt  steel  shall  conform  to  Federal  Specification 
FF-B-371a  and  Amendment  No.  1  dated  April  I935  for  "Bolts;  JJits;  Studs;  and 
tap  Rivets  (and  Material  for  Same)",  Class  "B"  steel,  unless  otherwise 
specified  or  required. 

9-08,   STEEL  FLOOR  GRATING  AND  FASTENERS,  -  Steel  floor  grating  and  fas- 
teners shall  conform  in  all  respects  to  Federal  Specification  RR-G-66la  for 
•Gratings,  steol.  Floor  (Except  for  Naval  Vessels)",  and  shall  be  made  of  the 
material  and  class  as  specified  or  required. 

9-09,   IRON  CASTINGS,   (a)   Cast  Iron.  -  Cast  iron,  unless  otherwise 
specified,  shall  conform  to  Federal  Specification  QQ- 1-652  for  "Iron,  Gray; 
Castings",  of  class  as  required. 

(b)   Cast  Mai] eable  Iron.   -  Cast  Malleable  Iron  shall  conform  to 
Tederal  Specification  Q(J-I-666  and  Amendment  1,  dated  November  193^ •  for 
"Iron,  Nfelleable;  Castings",  Black  (Ungalvanized)  Type  "A",  and  Zinc  Coated 
(Galvanized)  Type  "B". 

9-10.  BRONZE  CA3riNGS  CAPS.  -  Bronze  castings  shall  conform  to  Federal 
Specification  QQ-B-691a  for  "Bronze;  Castings".  Type  I,  "Composition  i<",  un- 
less otherwise  specified  or  required.  Castings  for  valves  and  fittings  shall 
be  Type  I,  "Composition  2", 

9-11.   COPPER,   (a)  Plate  and  Sheets,  -  Copper  plate  and  sheets  shall  con- 
form to  Federal  Specification  QJ^-C-iOl  and  Amendment  1  dated  Noveml  er  193^  for 
"Copper;  Bars,  Plates,  Rods,  Shapes,  Sheets,  and  Strips*. 

(b)  piping.  -  Copper  piping  shall  conform  in  all  respects  to  F«*deral 

Specification  w,7-T-799  and  Srrata  -  2,  dated  April,  1934.  for  "Tubing;  Copper. 
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Seamless  (For  Use  with  Soldered  or  Flared-Fittings)",  Type  "K*  or  •!"  as  spec- 
ified or  required.   Fittings  for  copper  piping  shall  be  die  cast  brass  or  cop- 
per fittings  with  capillary  channel  and  feed  holes  for  solder  for  sweating 
in  place  and  shall  bear  the  name  of  the  manufacturer  stamped  thereon, 

9-12.   BRASS,   (a)  Sheets  and  Rolled  or  Drawn  Shapes.  -  Sheets  and  rolled 
or  drawn  shapes  shall  conform  to  Federal  Specification  (iq,-P-6llu  for  "Brass, 
Commercial;  Sea's,  Plates,  Rods,  Shapes,  Sheets  and  Strips",  Composition  "C" 
of  type  and  temper  as  specified  or  required.   Metal  for  screws  and  bolts  shall 
be  con^josition  "D",  half  hard. 

(b)  Castings.  -  Castings  shall  conform  to  Federal  Specification 
QQ-B-621  and  Errata  1  dated  February  1934  for  "Brass,  Coranercial  and  Naval; 
Castings",  Composition  "B"  (Commercial  brass  castings)* 

(c)  Pipe.  -  Pipe  shall  conform  to  Federal  Specification  vrW-P-351 
and  Krrata  1  dated  October  1930  f°r  "Pipe;  Brass,  Seamless,  Iron-Pipe-Size, 
Standard  and  Extra-Strong",  Grade  "A". 

(d)  Pipe  Fittings.  -  Pipe  fittings  shall  conform  to  Federal  ^eci- 
fication  WW-P-4A9  for  "Pipe-Fittings;  Brass  or  Bronze  (Threaded),  125-pound", 
or  to  Federal  SJ^ecification  'tf^-P-46l  for  "Pipe-Fittings;  Bronze  (Threaded), 
250  pound",  as  specified  or  required, 

9-I3.   SOLDER,   (a)  Solder  shall  conform  to  Federal  Specification  QQ,-S-571 
for  "Solder;  Tin-Lead",  Grade  "A"  or  "C"  as  specified  or  otherwise  required. 

(b)   Solder  for  Brazing  shall  conform  to  Federal  Specification 
CiQ-S-551  fo^  "Solder;  Brazing",  of  composition  as  specified  or  otherwise  di- 
rected, 

9-14.   RUBBER  FILLER  FOR  CONCRETE  EXPANSION  JOINTS.   -  Compound  shall  bd 
a  thermoplastic  rubbery,  resilient,  adhesive  material,  suitable  for  being 
readily  poured  into  the  joint  at  a  temperature  of  400-450  degrees  F. ,  and  of 
a  quick-setting  type.  The  material  shall  remain  homogeneous  after  prolonged 
heating  at  temperatures  not  lower  than  450  degrees  F.  with  no  material  change 
in  character  or  viscosity.  When  poured,  it  shall  solidify  within  1  hour, 
shall  adhere  tightly  to  concrete,  steel  and  bituminous  surfaces,  shall  remain 
adhesive  and  resilient  after  prolonged  exposure  to  freezing  temperatures  and 
to  weathering,  and  shall  be  unaffected  by  dilute  or  concentrated  solutions  of 
calcium  chloride.   It  shall  have  a  softening  point  (Ring  and  Ball  A.A.S.H. 0. 
T-53)  of  ^ot  less  than  80  degrees  C.  nor  more  than  95  degrees  C.  The  material 
shall  be  similar  and  equal  to  "Thermoplastic"  as  obtainable  from  Dispersion 
Processes,  Inc.,  Naugatuck,  Connecticut,  or  "Rai-seal"  as  manufactured  by 
Rubber  Associates,  Inc.,  New  York  City,  or  "Sealz"  as  manufactured  by  Solvents 
and  Plastics  Co.,  Louisville,  Ky. 

9-15*  LIME.  -  Lime  shall  conform  in  all  respects  to  Federal  Specifica- 
tion SS-L-351»  for  "Lime;  Hydrated  (for)  Structural  Purposes",  Type  "M"  or  "F" 
as  specified  or  required, 

9-I6.  PUTTY.  -  Putty  for  glazing  shall  confoim  in  all  respects  to  Fed- 
eral Specification  TT-P-791a,  "Putty;  Pure -Linseed -Oil,  (For)  Wood  Sash-Glaz- 
ing", or  TT-P-781  "Putty  and  Elastic  Cotnpound;  fpr  Ifetal  Sash-Glazing". 

9-17.  PREFORMED  JOINT  FILLER.  Preformed  joint  filler  shall  be  cork  con- 
forming to  Federal  Specification  HH-F-341  for  "F-iller,  Expansion- Joint ,  Pro- 
formed;  Non-Extruding  and  Resilient-Types  (for  Concrete)."  Type  II  self- 
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expanding  cork,  1  inch  thick. 

9-18,   SPECIAJ-  BITUMINOUS  CEMEKT.   (a)  Type  "B".  -  Type  "B"  shall  be 
an  internal  set-up  cement  of  asphaltic  base,  composed  of  a  liquid  asphaltic 
fluxing  agent  with  an  admixture  of  powdered  asphalt,  asbestos  fibre  and  other 
suitable  inorganic  fillers,   ffhen  mixed  in  the  proper  proportions,   the  ce- 
ment shall  be  suitable  for  proper  trowel  application,  and  shall  harden  to  a 
consistency  as  specified  in  subparagraph  (3)  below: 

(1)  The  material  shall  be  supplied  in  containers  of  proper  rela- 
tive size  to  apportion  batches  with  the  desired  troweling  consistency.  The 
liquid  asphaltic  fluxing  agent  shall  be  a  siaooth  uniform  mixture,  not  thickened 
or  livered,  and  showing  no  separation  w hich  cannot  be  easily  overcome  by  stir- 
ring. The  powdered  cement  shall  be  a  uniform  mix  containing  no  matted  lumps 

of  fibre. 

(2)  When  mixed  in  the  proportions  recomrnended  by  the  manufacturer, 
the  cement  shall  yield  no  less  than  85  percent  of  non-volatile  matter  when  10 
grams  are  heated  in  an  oven  at  I05  to  110  degrees  Centigrade  for  2k   hours. 

(3)  When  tested  in  accordance  with  A^S.T.M.  Specification  T>-3-23 
for  "Penetration  of  Bituminous  Materials",  the  above  mixture  shall  have  the 
following  characteristics: 

Immediately  after  mixing,  using  a  _5/S-iJ^ch  diameter  steel 
ball,  114  grams,  5  seconds,  the  mixture  shall  permit  a  penetration  greater 
than  300.  The  same  specimen,  after  a  lapse  of  2k   hours  at  25  degrees  C.  un- 
der water,  shall  permit  a  needle  penetration,  100  grams,  5  seconds,  of  not 
mere  than  100.  The  same  specimen  after  a  lapse  of  30  days  at  25  degrees  C. 
under  water  shall  permit  a  needle  penetration,  100  grans,  5  seconds,  of  not 
more  than  50» 

(b)  Type  *C*»  -  Type  "C"  cement  shall  be  an  internal  set-up  ce- 
ment as  specified  for  Type  "B",  except  that  it  shall  have  a  melting  point 
of  between  50  ^nd  55  degrees  C.,  and  shall  have  a  needle  penetration  at  25 
degrees  C. ,  of  not  less  than  80. 

9-19.   Sl^EEL  PIPE  AND  FITTINGS,   (a)   Welded  or  Seamless  Steel  Pipe. 
Black  or  Galvanized,  class  and  coating  specified  or  required,  shall  be  of 
standard  commercial  grade  and  sizes  in  conformity  with  Federal  Specification 
W^-P-403a  for  "Pipe;  Steel  and  Ferrous  Alloy,  Wrought,  Iron-Pipe  Size",  ex- 
cept that  test  will  not  be  required.   Opea  ends  shall  be  reamed.  The  pipe 
shall  be  straight,  clean,  and  free  from  scale,  rust,  oil  or  other  foreign 
matter. 

(b)   Fittings.  (1)   Screwed  fittings  shall  be  of  standard  weight, 
malleable  iron,  conforming  to  Federal  Specification  WAf-P-521a  for  "Pipe- 
Fittings;  Malleable-Iron  (Threaded),  I50  Founds",  black  or  galvanized  as 
required,  plain  screw  type.   All  fittings  shall  be  of  the  same  weight  or  grade 
as  the  pipe  with  which  they  are  used. 

9-20.   WROUGHT  IRON  PIPE  AND  FITTINGS.  -  Wrought  iron  pipe  and  fittings 
shall  conform  to  Federal  Specification  WW-P-^ijla  for  "Pipe;  Wrought-Iron, 
Welded,  Black  and  Zinc-Coated",  of  the  class  and  sizes  as  indicated  or  re- 
q.uired.   Open  ends  shall  be  reamed.   The  requirements  in  the  specifications 
for  fittings  for  steel  pipe  shall  apply  also  to  fittings  for  wrought  iron 
pipe. 

9-21.   CAST  IRON  PIPE  AND  FITTINGS. 

(a)  Pipe.  -  Unless  otherwise  Indicsated  on  the  drawings  or  directed 
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by  the  contracting  officer,  cast  iron  pipe  shall  conform  to  the  specifica- 
tions of  the  American  Standards  Association  for  Pit  Cast  Pipe  for  the  class 
required.  The  pipe  shall  be  furnished  with  the  standard  coal-tar-dip  coat- 
ing.  Ends  shall  be  either  plain,  bell  and  spigot,  or  American  "Standard 
flanged,  as  reqiiired.   Cast  iron  soil  pipe  shall  conform  to  Fede-al  Specifi- 
cation WW-P-2|01  for  "Pipe  and  Pipe  Fittings;  Soil,  Cast  Iron."  Threaded 
cast  iron  pipe  shall  conform  to  Federal  Specification  •W-P-356  for  "Pipe, 
Cast  Iron;  Drainage,  Vent,  and  Waste  (Threaded)," 

(b)  Threaded  Fittings  shall  conform  to  Federal  Specification 
'^-P-fOla  for  "Pipe-Fittings;  Cast-Iron  (Threaded)"  of  type  and  class  as 
shown  or  required • 

(c)  Flanged  Fittings  shall  conform  to  American  Standards,  class 
as  indicated  or  required* 

9-22.   ETilBEDDSD  HANGER  SUPPORTS,   (a)  Emt)edded  Inserts  for  pipe  supports 
shall  be  for  threaded  rods  similar  and  equal  to  the  adjustable  loop  type  manu- 
factured by  the  Grinnel  Company,  of  the  sizes  required, 

(b)   Expansion  Shields  and  Sleeves  for  Pipe  Supports  shall  .be  for 
threaded  rods  of  the  sizes  shown  on  the  drawings,  and  of  the  lypc  approved  by 
the  contracting  officer. 

9-23.   STANDARD  BOITS,  SCREWS,  AND  PINS,  (a)  Bolts,  Nuts  and  Studs  shall 
conform  to  Federal  Specification  FF-B-571a  and  Amendment  1,  dated  April  1935» 
for  •Bolts;  Nuts;  Studs;  and  Tap-Rivets,  (and  material  for  same)".  Unless 
otherwise  specified  or  required,  bolts  shall  be  of  Type  "B-2"  and  nuts  of 
Class  "C"  steel,  type  •A-2",  with  Class  3  medium  fit.  Zinc  or  cadmium  coated 
bolts  shall  be  fui-nished  where  specified,  indicated  or  requ..red, 

(b)  T>fachine  and  Set  Screws  shall  conform  to  Federal  ^ecification 
FF-S-91  for  "Screws,  M&chine;  (including  Screws,  Set)"  Class  3  medium  fit,  un- 
less otherwise  specified.  Jtechine  screws  shall  be  of  the  type  and  material 
required.  Set  screws  less  than  3/8-inch  in  diameter  shall  be  Type  "D",  and 
those  3/8-iiich  in  diameter  and  over  shall  be  of  Type  "G"  unless  otherwise  spec- 
ified or  required. 

(c)  Split  Cotter  Pins  shall  conform  to  Federal  Specification 
FF-P-386  for  "Pins;  Cotter,  Split"  of  the  type  as  required. 

9-24,   LOCK  WASHERS.  -  Lock  washers  shall  be  of  the  "Kiantlink"  type  and 
shall  conform  to  the  S,A. E*  standard  dimensions  and  requirements,  for  lock- 
washers  of  regular  section,  hfeterial  shall  be  either  S.A.E.  X1035  or   S»A»E. 
10  6g, 

9-25,  STEEL  WIRE  ROPE.  -  Steel  wire  rope  shall  conform  to  Federal  Spec- 
ifications RR-R-571  and  Amendment  3,  dated  August  I939,  for  "Rope;  Wire"  of 
sizes  and  types  as  specified  or  otherwise  required, 

9-26.  CHAINS  AND  ATTACHHENTS.  -  Chains  and  attachments  shall  conform 
to  Federal  Specification  RR-C-271  and  Amendment  2  dated  ^fovember  1934»  for 
•Chain  and  Attachments;  Standard,  Miscellaneous",  Chains  shall  be  Type  "A", 
Grade  "II",  and  as  otherwise  specified. 

9-27.  FLOOR  PLATING*  -  Floor  plating  indicated  on  the  drawings  shall 
be  of  carbon  steel  of  the  thickness  specified  or  required,  with  a  raised  pat- 
tern on  9ne  side  which  will  provide  a  non-skid  surface  in  any  direction. 
The  reverse  side  of  the  plates  shall  be  smooth.  The  specified  thickness  of 
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the  plate  shall  be  exclusive  of  the  raised  pattern,  which  shall  project  not 
less  than  5/6ii-inch  and  shall  have  a  top  free  from  sharp  corners.  They  shall 
be  closely  spaced  so  that  the  foot  will  always  be  in  contact  with  several  of 
the  raised  portions. 

9-28.   BUILDERS'  HARDWARE,   (a)  Builders*  Hardware  shall  conform  to  the 
following  Federal  Specifications  unless  otherwise  specified, 

FF-H-IO6  and  Amendment  1  dated  November  I93JJ  for 

•Hardware,  Builders';  Locks  and  Lock-Trim", 
FF-H-ll6a  for  •Hardware,  Builders';  Hinges*, 

(b)  Locks  shall  be  of  the  pin-tumbler  type  with  not  less  than  5 
tumblers,  and  shall  be  of  weather  and  moisture  proof  construction.   (See 
paragraph  12-l8(a) (3)) •  Padlocks  shall  conform  to  Federal  Specification 
FF-P-lOla  and  Amendment  3  dated  July  1939  for  •Padlocks'',  Type  la,  size 
I-3/4  inches.   All  padlocks  shall  be  legibly  stamped,  "C.  of  E. ,  U»S.A. •. 

9-29.  PRESSURE  LUBRICANTS.  -  Grease  for  pressure  lubrication,  except 
that  for  spillway  gate  wheel  bearings,  shall  conform  to  Federal  Specification 
W-O-681  for  •Grease;  Lubricating,  Mineral",  •Medium"  grade;  pressure  lubri- 
cant for  spillway  gate  wheel  bearings  shall  be  that  reconmended  by  the  bear- 
ing manufacturer  and  shall  be  effective  at  minus  i^O^F. 

9-30,  ASPHALT  SATURATED  FELT.  -  Asphalt-saturated  felt  shall  conform  to 
the  requirements  of  Federal  Specification  HH-F-I9I.  "Felt;  Asphalt- Saturated, 
(for)  Flashing,  Roofing  and  Waterproofing. • 

9-31*  PITCH.  -  Pitch  shall  conform  in  all  respects  to  Federal  Specifi- 
cation R-P-381,  for  "Pitch;  Coal-Tar  (for)  funeral-Surfaced  Built-up  Roofing, 
Water-Proofing  and  Damp  Proofing,"  Type  "I". 

9-32.  CONDUIT.  -  Rigid  steel  conduit,  enameled,  shall  conform  to  Federal 
Specification  WW-C-571»  dated  June  6,  1933.  ^^^  "Conduit;  Steel,  Rigid,  enamel- 
ed'. 

9-33.   TIMBER  AND  LUMBER. 

(a)  General.  -  All  timber  and  lumber  shall  be  straight,  even-sawed, 
sound,  and  entirely  free  from  all  defects  which  might  impair  its  durability 
or  its  usefulness  for  the  purpose  intended. 

(b)  Softwood  shall  conform  to  Federal  Specification  ^W-L-751^  ^^'^ 
Amendment  1,  dated  April  1938»  for  •Lumber  and  Timber;  Softwood,"  yard  lumber, 
grades  as  specified  or  required. 

(c)  Hardwood  shall  conform  to  Federal  ^ecification  Rf.i-L-736  and 
Amendment  2,  dated  June  1939,  for  "Lumber  and  Timber;  Hardwood^,  yard  lumber, 
grades  as  specified  or  required. 

(d)  Framing.  -  All  timber  shall  be  accurately  framed  and  fitted  and 
securely  connected  as  shown  on  the  drawings.  Care  shall  be  taken  in  framing 
to  work  out  permissible  defects  wherever  possible. 

9-34.  METALLIC  COATINGS.  -  "Zinc  coatings  shall  be  applied  in  a  manner 
and  of  a  thickness  and  quality  conforming  to  A.S.T.M.  Specification,  A-123-33 
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for  •Zinc  (hot  galvanized)  Coatings  on  Structural  Steel  Shapes,  Plates,  Bars 
and  Their  Products."  Sheradizing  and  cadmium  plating  shall"  have  thickness  and 
durability  equal  to  or  greater  than  zinc  coating  applied  as  specified  above, 

9-35.   MEASUREMENT. 

(a)  The  weights  of  structural  steel  members  and  of  castings  will 
be  determined  from  the  scale  weight  determined  in  the  shop  before  shipment, 
or  if  the  scale  weight  is  not  available,  certified  shipping  weights  shall  be 
used.  The  contracting  officer  may  check  these  weights  by  calculations  and  no 
payments  will  be  made  for  weight  in  excess  of  k   percent  (k%)   of  the  theoreti- 
cal calculated  weight.   No  weight  allowance  for  painting  will  be  made  and  the 
cost  of  painting  shall  be  included  in  the  unit  prices  bid.  For  concrete  rein- 
forcing see  paragraph  5-20 (d). 

(b)  All  other  materials  for  which  payment  is  not  specifically  pro- 
vided elsewhere  will  be  paid  for  on  the  basis  of  the  respective  unit  measures, 
as  listed  in  the  schedules  at  the  unit  bid  prices. 
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Specificetions :  Iroquois  Dam 

SECTION  X  -  PAINTS  AID  PAIhTBlG 

10-01.  GENERAL.  Ibe  requirements  set  forth  in  this  section  include  both 
shop  and  field  cleaning  and  painting,  but  only  the  field  cleaning  and  painting 
applies  to  this  contract  on  those  iteiLs  furnished  by  the  Government,  see  para- 
graph 1-10.  Ifeless  otherwise  specified  or  authorized,  ell  paint  materials 
shall  conforir.  to  the  current  Federal  Specifications  wherever  applicable,  there 
Federal  Specifications  are  not  applicable,  material  shell  be  as  specified,  or 
otherwise  subject  to  the  approval  of  the  contracting  officer.  All  colors  shall 
be  as  specified  or  subject  to  the  approv&l  of  the  contracting  officer.  All 
paint,  when  applied,  shall  provide  a  satisfactory  film  and  a  snooth  even  sur- 
face, except  when  sand  reinforced,  and  undercoats  shall  dry  without  excessive 
gloss,  suitable  for  the  proper  application  and  adhesion  of  subsequent  coats,  as 
approved  by  the  contracting  officer.  Where  necessary,  in  the  opinion  of  the 
contracting  officer,  to  suit  the  conditions  of  surface,  temperature,  and 
weather  existing  at  the  particular  time  of  application,  the  packaged  paint  may 
be  thinned  by  the  addition  of  not  more  than  one  pint  per  gallon  of  mineral 
spirits  (paragraph  10-10  (a))  inniediately  prior  to  application,  provided  that 
in  no  case  shall  the  viscosity  of  the  paint  be  reduced  to  a  point  where  the 
specified  maximum  coverages  will  be  exceeded.  To   distinguish  several  paint 
coats  of  the  same  color  the  contracting  officer  may  require  the  addition  of 
carbon  black  to  give  each  coat  a  different  shade. 

10-02.  SURFACE  CLEANING  AND  PR£.PArtATION . 

(a)  Shop  Cleaning.  -  All  ferrous  surfaces  to  be  painted  shall  be 
thoroughly  cleaned  of  all  millscale  and  other  foreign  substances  to  base  metal, 
by  sandblasting  or  any  other  irethod  approved  by  the  contracting  officer. 

(b)  Field  Cleaning.  -  All  painted  ferrous  surfaces  to  be  repainted 
which  are  not  subject  to  submergence  in  water  shall  be  cleaned  and  all  dirt, 
oil,  or  other  foreign  substance  shall  be  removed  by  mineral  spirits  or  other 
approved  cleaning  agents,  immediately  prior  to  the  application  of  field  coats. 
All  blisters  and  breaks  in  the  paint  film  shall  be  cleaned  to  base  surface  by 
wire  brush  or  scraper.  Surfaces  subject  to  submergence  in  water  shall  te 
cleaned  of  all  paint,  rust,  dirt,  and  other  foreign  matter  by  sandblasting, 

(c)  Protection  of  Surfaces.  -  Care  shall  be  taken  to  adequately  pro- 
tect all  machinery  parts,  threads,  and  finished  surfaces  during  cleaning  and 
preparation. 

(d)  Inhibition.  -  All  surfaces  cleaned  by  sandblasting,  or  equally 
effective  method,  shall  be  treated  with  a  chemical  rust  inhibitor  (paragraph- 
10-07.).   I^e  inhibitor  shall  be  applied  as  soon  after  cleaning  as  practicable, 
and  prior  to  formation  of  any  forms  of  corrosion  from  atmospheric  moisture,  or 
other  causes.  The  inhibitor  shall  be  applied  by  brush  and  permitted  to  dry. 
This  chemical  inhibitor  however,  shall  be  applied  only  under  conditions  such 
that  the  temperature  of  the  surfaces  to  which  applied  and  the  air  in  contact 
therewith,  are  between  50  degrees  F.  and  110  degrees  F. ,  in  order  to  insure 
proper  chemical  reaction  with  the  metal.  After  drying,  any  unneutraiized  re- 
active residue  on  the  surfaces  shall  be  removed  by  thorough  wiping  with  wet 
cloths.  Tlie  ifihibited  surfaces  shall  then  be  permitted  to  dry  thoroughly  and 
shall  be  brushed  with  a  broom  to  remove  the  dry  dusty  reaction  product,  after 
which  a  standard  priming  coat  of  paint,  as  indicated,  shall  te  applied  as  socn 
as  practicable,  but  in  any  event  prior  to  deterioration  or  destruction  of  the 
inhibited  surface.   Should  the  inhibited  surface  be  damaged  or  destroyed  at 
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any  point  by  any  means  whatsoever,  the  surfaces  shall  be  cleaned  and  retreated 
in  approved  manner  prior  to  application  of  the  paint. 

10-03.   PAII^T  APPLICATION. 

(a)  All  painting  shall  be  done  in  a  neat,  thorough  and  workmanlike 
inanner.   Except  where  otherwise  specified  or  specifically  directed,  all  paint 
coats  shall  be  applied  by  either  brush  or  spray  in  such  manner  as  to  produce 
an  even  coating  of  uniforir  thickness  completely  coating  all  corners  and 
crevices.   All  painting  shall  be  done  by  thoroughly  experienced  workmea.   Care 
shall  be  exercised  during  spraying  to  hold  the  nozzle  sufficiently  close  to 
the  surfaces  being  painted  to  avoid  excessive  evaporation  of  the  volatile  con- 
stituents and  los3> of  material  into  the  air.   Paint  shall  be  applied  only  to 
surfaces  that  are  thoroughly  dry  and  only  under  such  combination  of  humidity 
and  temperatures  of  the  atmosphere  and  surfaces  to  be  painted  as  will  cause 
evaporation  rather  than  condensation.  A  practical  test  is  to  wipe  a  damp  cloth 
on  the  surface  to  be  painted.   If  the  moist  streak  dries  promptly,  conditions 
conducive  to  evapoiration  prevail.   In  no  case  shall  any  paint  be  applied  to 
surfaces  upon  which  there  is  frost  or  moisture  condensation,  or  during  rainy  or 
misty  weather,  without  suitable  protection  as  approved  by  the  contractiijg 
officer.   Raititing  during  unfavorable  weather  conditions  shall  be  carried  on 
under  a  protective  covering  erected  for  this  purpose.  While  any  painting  is 
being  done,  the  temperature  of  the  surfaces  to  be  painted  and  of  the  atmosphere 
in  contact  therewith  shall  be  maintained  at  or  above  50  degrees  F,  All  paint 
when  applied  shall  be  approximately  (within  fifteen  degrees  of)  the  same  tem- 
perature as  that  of  the  surface  on  which  it  is  applied.  Where  protection  is 
provided' for  paint-surfaces,  sijch  protection  shall  be  preserved  in  piacje  utitil 
the  paint  film  has  properly  dried  and  removal  of  the  protection  authorized  by 
the  contracting  officer.   Items  which  have  been  painted  shall  not  be  handled, 
worked-on  or  otherwise  disturbed  until  the  paint  coat  is  completely  dry  and 
hard.  After  delivery  at  the  site  of  permanent  erection  or  installation,  all 
shop- primed  metal  work  shall  be  kept  clean  and  free  from  corrosion.   The  surfaces 
shall  be  repainted  or  retouched  from  time  to  time,  when  in  the  opinion  of  the 
inspector  it  becomes  necessary,  using  the  same  type  of  paint  as  the  priming 
coat.  Where  field-painting  at  the  site  has  been  commenced  on  any  portion  of 
the  work,  the  complete  painting  operation,  including  priming  and  finishing  coats, 
on  that  portion  of  the  work,  shall  be  completed  within  30  days  after  the  date  of 
such  commencement.  All  coats  on  all  painted  surfaces  shall  be  unscarred  at  the 
time  of  application  of  all  succeeding  coats,  and  when  in  the  opinion  of  the  con- 
tracting officer  it  becomes  necessary,  all  coats  shall  be  maintained  by  retouch- 
ing or  repainting,  using  the  proper  paints  for  the  respective  coats.  After  com- 
pletion of  painting,  all  glass,  woodwork,  and  hardware  and  other  surfaces  not  re- 
quired to  be  painted  shall  be  cleaned  to  the  satisfaction  of  the  contracting 
officer. 

(b)  Coverage.  -  The  surface  area  covered  per  gallon  for  each  type  of 
paint  specified  shall  be  not  greater  than  the  following! 

On  smooth  metallic  surfaces: 

1st  Priming  Coat  ---------------  600  square  feet 

2nd  Priming  Coat  ---------------  425    •    ■ 

1st  and  2nd  Finish  Coats  -----------  550    »    " 

On  sanded  priming  coat; 

Sanded  Primer  Coat  --------------  425  square  feet 
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1st  Finish  Coat 230  square  feet 

2nd  Finish  Coat 'JCO  "    • 

3rd  Finish  Coat i^CO    •    ■ 

10-04  PRICING  CCAT. 

(a)  Unpainted  Surfaces.-  The  surfaces  of  all  ferrous  rretal  work 
to  Le  embedded  in  the  concrete,  machined  surfaces,  surfaces  requiring  weld- 
ing;, and  surfaces  vhich  -.vill  be  in  riveted  contact  shall  not  be  painted  un- 
less otherwise  specified. 

(b)  Structural  Parts  not  subject  to  erosion,  abrasion,  or  severe 
wear  shall  receive  crie  shop  and  one  field  priming  coat. 

(c)  Exterior  Exposed  Surfaces  subject  over  extended  periods  of  time 
to  imiTiersion  in  water,  erosion  :.y   water,  or  to  other  abrasive  acticr  ;  namely, 
the  entire  exposed  surfaces  of  all  gates  and  other  areas  in  contact  with 
watei',  shall  be  treated  as  follows:  After  thorough  removal  of  the  protective 
shop  coat  of  paint,  dirt,  rust,  and  other  forei^/n  matter,  the  surfaces  shall 
be  reinhibited  and  painted  with  one  coat  of  Synthetic  Red  Lead  Primer.   In 
this  coat,  a  heavy  unifori^  course  of  ..erfectly  clean  sand  (see  paragraph  IC- 
11  (f)  )  shall  be  thorou(_;hly  and  uniformly  embedded  within  15  rinutes  after 
application  of  the  paint,  or  in  any  event  before  the  paint  has  set  to  such 
extent  as  to  prevent  the  proper  eL-bedment  an(L   adhesion  of  *he  sand  particles. 
The  sand  shall  be  applied  by  air  spray  at  reduced  pressure  cr  in  any  other 
manner  v/hich  will  insure  thorou^rh  embedment  of  the  rraximum  volume  of  sand 
particles  without  appreciable  movement  of  the  paint  film.  This  coating  shall 
Le  allowed  to  dry  for  a  minimum  of  2,5  hours  prior  to  application  of  finish 
coats. 

(d)  t'achinery  and  L]echanical  Equipment  (except  threads  and  finished 
surfaces)  subject  to  exterior  atmospheric  exposure,  shall  receive  one  shop- 
prirring  coat  and  a  second  field-pi-ining  coat  after  final  erection  in  place 

in  the  structure.  All  shop-primed  surfaces  which  will  be  inaccessible  after 
fabrication  shall  receive  an  additional  field-priming,  coat  before  asser.bling. 

(e)  Interior  ^'flchinery.  J.:er;hanical,  and  Electrical  Eoaipnient 
shall  receive  at  least  one  Pri::in£  coat  of  an  approved  synthetic-varnish 
paint  compatible  with  the  synthetic  encimel  approved  for  finish  coats. 

(f)  I^ia chined  Surfaces  shall,  immediately  after  final  inspection 
be  thoroughly  cleaned  cf  all  foi'eign  matter  and  coated  v/ith  Rust  Preventativc- 
Compound,  U.S.  Amiy  Specifications  2-82;A.. 

(g)  Screw  Threads  shall  be  protected  by  a  coating  of  heavy  oil. 

10-05.   FINISH  COATS. 

(a)  General.-  Unless  otherwise  specified  oi-  authorized,  the  sand 
reinforced  primed  rr.fettl  shall  be  piven  three  coats  of  gray  enarel  finish 
paint.  Exposed  primed  surfaces  of  all  other  m.etal  v.-ork  shall  receive  2  coats 
cf  gray  enamel- finish  paint.   The  priring  coat  over  which  it  is  applied  shall 
be  thoioughly  dry  and  hardened,  and  at  least  a  2i|-hour  interval  shall  be  all- 
owed between  two  successive  finish  coats  ana  not  less  than  3  days  for  hard- 
ening of  the  final  coat  before  being  submerged  in  v.-atei-.   In  any  case,  all 
finish  painting  iiall  be  completed  within  jO  days  after  application  of  the  first 
field-priming  coat. 

(b)  Interior  f/echanical  and  Electric  Equipment  and  parts  for  ins- 
tallation within  buildings,  one  not  subject  to  either  vrater  or  atmospheric 
exposure,  shall,  unless  otherwise  specified  or  authorized,  receive  two  coats 
of  Heat  Resistant  Primer  arc.  '''i  rish-I.'etal,  except  that  park's  not  subject  to 
temperature  In  excess  of  150°  F,  may  be  given  two  coats  of  a  high  quality 
synthetic  resin  enam.el,  sim.ilcn-  and  equal  tc  "Lustrlife"  £i:iLi.::ci  as  manufact- 
ured by  the  St. Louis  Surfacer  and  Paint  Conpany,  St.  Louis,  Missouri, 
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lC-06.   PAINTS  Ar;D  JYiII^T  FOHr.X'LAL. 

(a)  General.-  'Baints  shall  have  the  composition  as  indicated  below 
and  shall  be  of  a  color  matching  the  color  clips  attached  or  as  othervyise 
approved  iy  the  contracting  officer.  All  paints,  shall  be  ^uaranteod  by  the 
ranufacturer  not  to  £el,  liver  or  thicken  cieleteriously  or  form  gas  in  a 
closed  container  within  a  period  of  one  year  fiom  date  of  manufacture. 

(b)  Processin^p;  of  Paints. 

(i-)  Except  where  otherwise  specified  or  authorized,  all  paint 
shall  be  made  by  grinding  together  dry  or  paste  pigr.ents  and  a  liquid  vehicle 
to  fonn  a  smooth' paint  that  will  flow  freely  and  will  not  settle  or  react  del- 
eteriously  in  containers. 

(2)  Grinding  shall  produce  a  fineness  such  that  coarse  part- 
icles and  skins  will  not  exceed  1.3  per  cent  (total  residue  left  on  Ro.  325 
mesh  screen,  based  on  ])igment).   The  grinding  shall  be  done  in  a  roll  or  pebble 
mill  at  temperatures  that  will  not  cause  polymerization. 

(3)  Skinning  shall  be  negligible  after  exposing  6  ounces  of 
paint  in  a  tightly  closed  8  ounce  glass  container  to  sunlight  for  a  total 
time  of  2i|  hours, 

ill)     The  resulting  paint  shall  have  satisfactory  brushing  and 
leveling  properties,  shall  set  to  touch  in  not  less  than  o ne  hour  nor  more  than 
four  hours,  unless  otherwise  specified,  and  shall  provide  a  satisfacto^ry  film 
and  a  smooth  even  surface  without  undue  gloss,  suitable  for  proper  applicat- 
ion and  adhesion  of  subsequent  paint  coats,  as  approved  by  the  contracting 
officer.  Sufficient  suital le  driers  shall  be  added  to  make  the  paint  dry  hard 
within  18  hours. 

(5)   In  view  cf  potential  variations  resulting  from  variable 
processing  eqi;ipi  ent  and  technique,  the  manufacturer  may  be  allowed,  where 
necessary  to  produce  the  specified  visconities,  to  make  slight  changes  in 
formula  proportions,  subject  to  specific  approval  of  the  contracting  officer, 
^c)  Synthetic  Red  Lead  Primer, to  be  used  under  all  gray  enamel  fin- 
ish coats  shall  be  com  osed  of  materials  -onform.ing,  where  applicable,  to  the 
specified  requirements  and  mixed  in  the  proportions  as  follows: 

Red  Lead 16.5%  by  weight 

Iron  Oxide — 36.2% 

Zinc  Yellow — 3.5% 

Diatomaceous  Silica G,0% 

Vehicle  (see  par.  IO-O6) 28.0^ 

Thinner 5»S% 

The  paint  shall  have  a  consistency  of  flow  of  between  25  and  2,0  seconds  through 
the  0.13  inch  diameter  orifice  of  a  standard  consistency  cup  when  tested  in  acc- 
ordance v.'ith  the  procedure  specified  in  paragraph  9  ^ri^i  10  of  A.S.T.?.'.  ,  Spe- 
cification D  333-37   for  "Methods  of  Testing  Nittocellulose  Clear  Lacquers  and 
Lacquer  Enamels."  It  shall  have  satisfactory   brushing  and  leveling  proper- 
ties, shall  set  to  light  touch  in  not  less  than  2  hours  nor  more  than  5  hours, 
and  shall  dry  hard  for  recoating  in  not  niore  than  I8  hours,  v^hen  t  ested  in 
accordance  with  paragraph  F-2d  of  Federal  Specification  TT-V-8la,  entitled 
"Varnish;  Mixing  (for)  Aluminum  Paint,"  The  vehicle  shall  be  a  synthetic  re- 
sin varnish  consisting  of  a  phenol  formaldehyde  resin  with  the  necessary 
oils  and  volatile  thinners  to  produce  elasticity,  v^ter-proofness,  adherence, 
and  durability  in  the  finished  paint  film.   It  diall  meet  the  detailed  req- 
uirements of  paragraph  IO-O8. 

(d)  Gray  Finish  Enam.el.-  l^nless  otherwise  specified,  all  finish 
paint  for  all  metal  surfaces  shall  have  the  following  composition  and  prop- 
erties: 
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Colorine  pigments 0.5  lbs.   (approx) 

^ad  Titan;]te 3.C  lbs. 

tJafnesiurr.  silicrite 1.0   lbs. 

Acicular  Zinc  Oxide 0.P5  lbs. 

Vehicle  (see  para£raph  IC-08.) 1,0  c^llon 

The  paint  shall  have  a  consistency  of  flow  of  between  15  and  L,C   "econds  th- 
rough the  0.1_5  inch  diameter  orifice  of  a  stand;^.rd  A.S.T.M.  consistency  cup. 
The  enamel  shall  have  £/cod  self  leveling  properties  and  vhen  brushed  or  sp- 
rayed on  a  vertical  surface  at  a  coverae:e  rate  of  _500  square  feet  per  gallon 
shall  dry  1-iard  c;nd  elastic  without  running;,  streaming,  or  saf-i^ing. 

(e)  Cray  Heat  Hesistirr  Prirer  and  Finish  ^aint  for  L'etal  shall 
have  the  follov;in£  compos  it  ion  : 

Cclorine  Pigments 1.0  pound  (approx^ 

Titanium  Dioxide 3*0  pound 

Vehicle 1.0  f^allon 

Driers-  sufficient  ap- roved  driers  to  r^de  the  paint  dry  hard  in 
in  10  hours. 

The  vehicle  shall  be  a  ^lycerol-phthalate  resin  varnish  of  the 
following  composition: 

Glycerol-Fhthalate  >,e3in  Solution 3/"+  gallon 

!.:ineral  S^^irits 1/2,  gallon 

The  glycercl-phthalate  resin  solution  shall  consist  of  7^  percent 
ty  vi-ei^'ht  of  glycercl-phthslate  1  esin  dissolved  in  3^  Psr  cent  by  weight  of 
xylol  and  shall  bt>  similar  arc  tqual  to  "Rezyl"  No.  110,  Sclution  T'c,  "C", 
as  r.-anufacturec!  by  the  Amei'ican  Cyanamice  &  Chenical  Corcpiation,  ^C   Rocker- 
feller  Flaza,  New  York,  i:.Y. 

1C-C7.   Crj:;r.:iCAL  KUGT  IT-IHIBITCH,  to  be  used  where  spicified  or  rec^uired, 
shall  be  an  approved  ccr:-:pound  of  vater,  a  r:etti::£  ai^ent,  a  viscosity  agent, 
rhosphcric  acid,  and  sodiuri  dichrorate.   The  concentration  of  the  sclution 
nt  the  tine  of  application  shall  be  such  that  the  Crthophosphoric  acid  (HoPCr) 
consent  shall  be  between  7.0  and  9»0  per  cent  (by  weight)  and  the  Sodiun-. 
Dichromate  approxii::ately  0.75  F-r  cent.  Conii-ercial  cheiuical  rust  inhibitors 
of  composition  soraev;hat  different  ficii.  this  r.£.y   be  acceptable  in  lieu  thereof, 
subject  to  approval  by  the  contractin^;  officer  of  results  of  appiovod  tests 
sho'.vin^  that  the  inhibitor,  when  applied  in  accordance  with  ir.stiuctions  of 
the  manufacturer,  will  identically  affect  ferious  surfaces  as  the  specified 
.  coi.-.pound  in  the  fcllcv/ing  v.ays: 

(a)   Chemically  react  ,vith  lUst  and  sirface  metal  to  etch  the  sur- 
face, form  a  dull  ^-rayish  coating  of  iron-chi ornate-.: Losj;ate,  and  produce  a 
rust-:nhilited  surface  receptive  to  the  firm  bonding  of  the  prirr.ing  pairt. 

(l)  After  initially  being  thorcjughly  dried,  the  inhibited  surface 
shall  shor;  1,0  deleterious  rusting  .vher  subjected  to  light  rain  or  to  other 
da:  pening  agency  for  a  period  of  not  less  than  L,   licurs. 

(c)  1-eave  no  unneutralized  active  cheiricals  on  the  surface. 

lC-08.   rHU^iCLlC  I^KSI!!  VAKNISH  VrHICL2  shall  confc::..  to  the  following 
requirements  •' 

(a)  Cil-resin  ratio  s!;all  Le  ^3   gailcns  of  c:l  to  100  pounds  of 
resin. 

(b)  Shall  be  clear  and  transparent  and  entirely  free  from  resin, 
festerijun  or  other  non-phenclic  lesins.  Not  less  than  ^0  jer  cent  by  weight 
of  the  vehicle  shall  cor-sist  of  noi'-vclatile  oil  and  resin, 

(c)  The  resin  content  shall  be  ICO  per  cent  paraphenyl  phenol- 
fcrmaldfchyde  cone,  nsate  similai-  and  equal  to  Bakelite  EK  25i»,  and  shall  con- 
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form  to  the  current  U.S.  Navy  Department  Specification  52R10  entitled  "Resin 
Phenol-Fornaldehayd. ■ 

(d)  The  volatile  thinner  shall  contain  not  more  than  80  per  cent 
n.ineral  spirits  ard  not  less  than  20  per  cent  hi^h  flash  coal  tar  na;tha  or 
high  flash  hydro^enuted  petroleuiji  naptha  and  shall  be  free  from  toxic  hydro- 
carbons such  as  benzol. 

(e)  The  oil  content  shall  be  ternary  oil  mixture  composed  of  1^0% 
linseed,  jO%   liquid  oiticica,  and  'jiO%   "dehydrated"  castor  oil. 

(f)  The  flash  point  shall  be  rot  below  30°C.  in  a  closed  cup  tester. 

(g)  Shall  pass  a  Kauri  Reduction  Test  of  120  per  cent,  using  the 
method  described  in  paraf^raph  F-2g,  Federal  Specification  TT-V-8la,  for  "Var- 
nish: I'ixing  (for)  Alun;inum  Paint," 

(h)  Shall  show  no  skinning  after  l^Q   hours  in  a  3/^  filled,  ti£.ht 
container. 

(i)  Flow-ovt  films  on  tin  plate  panels  dried  72  hours  shall  .vith- 
stand  immersion  in  cold  water  for  9^  hours,  and  in  distilled  "-ater  at  200°  F. 
for  7  hours  '.vithout  showing  more  than  a  slight  haze  which  shall  disappear 
within  one  hour,  and  shall  show  no  other  signs  of  deterioratior.   The  panel 
shalD  be  allowed  to  dry  and  cool  for  1_5  minutes  after  removal  from  hot  water 
and  shall  then  be  inspected  for  signs  of  failure. 

10-09.   PIGR'ENTS. 

(a)  Carbon  Black  shall  conform  to  either  Federal  Specification^  TT- 
B-601,  entitled  "Boneblack:  Dry,  Ea ste- in- Japan ,  I^ste-in-Oil"  or  Federal 
Specification  TT-L-71  entitled  "Lanpback;  Dry,  Paste- in-Ja pan,  -^aste-in-Oil. " 

(b)  Lead  Titanate  shall  be  similar  and  equal  to  Titanoz  "L"  as 
manufactured  by  the  Titanium  Pigment  Corporation. 

(c)  Red  Lead  shall  conform  to  Federal  Specifications  TT-R-191a  (97) 
per  cent  Grade  for  "Red  Lead;  Dry  and  Paste-in-Oil." 

(d)  Iron  Oxide  diall  contain  not  less  than  98  percent  Fe203  and 
shall  not  contain  any  organic  coloring/,  matter. 

(e)  Diatonaceous  Silica  shall  be  an  approved '  comm.ercial  ^^^^^6. 

(f)  Zinc  Yellow  shall  contain  not  less  than  40  per  cent  CrOo.   ^t 
shall  be  a  basic  zinc  potassium  chromate,  soluble  in  acetic  acid,  free  from 

lead  compounds,  and  containing  no  added  zinc  oxide,  and  shall  be  stable  or 
non-reactive  with  the  pigments  and  vehicles  specified. 

(g)  Titanium  Dioxide  shall  be  similar  and  equal  to  either  "Ti-Pure 
0"  as  manufactured  by  Krebs  Pigment  &  Color  Corporation  of  "Titanox  NC"  as 
manufactured  by  the  Titanium  Pigment  Corporation, 

10-10.   THINNERS  Aim   SOLVENTS. 

(a)  ji^ineral  Spirits  shall  have  the  following  properties; 

Gravity 43-47  degrees  Baume 

Flash  Point  (Closed  cup) 100  degrees  F.  Mn. 

Initial  Boiling  Point 3CO-3IO  degrees  F, 

End  point 405  degrees  F.  ^'-ax.         . 

A.S.T,^:.  Copper  Strip  Test — Negative 

Solvency(Kauri-Butanol) 1\1   cc  (a)  77  degrees 

F.  r.ln, 
(b)  Dipe;^tine  shall  have  the;  follo7dng  properties: 

^^ximuID       Kinimum 

Specific  Gravity  at   1^,5°  C.  O.854  0,845 

Refractive  Index  at  20°   C.  1.477  1.472 

Unpolynerized  Residue    (percent  2  S 
(38K  H2SO4) 
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A.S.T.M.   Distillation  Range: 

5'?  Distilling  at----------   173  degrees  C. 

lot  Distilling  at----------  I75  degrees  C. 

97t  Distilling  ai   ----------   111  degrees  C. 

Collor-Lovibond  5^0  Amber     -------3  ^ 

Appearance:      Clear  and   free   from  suspended  matter. 

(c)  Toluol  shall   conform   to  U,   S,   Navy  Departiijent  Specification  52T7 
entitled   "Toluene   (Tuluol)",   except   that   it  shall  have  a  solvency  ( Kauri -Butanol 
Method)   of  not   less   than  100  cc.   at  7?^  f.  J 

(d)  Xylol  shall  conform  to  A.S.T.I.^  Specification  D3CA-36   for  " 
"Industrial  Xylene   (Xylol)  or   'Solvent  Naphtha'",   except  that  it  shall  have  a 
solvency  (Kauri -Butanol  Method)   of  not   less   than  93  cc.   at  77°  F, 

(e)  Normal  Butyl  Alcohol  (Butanol)   shall   conform  to  A.S.T.h:.  Specifi- 
cation D304-33  for   "Butanol   (Ibrmal  Butyl  Alcohol)." 

(f)  Ethylene  Glycol  K'bnoetbyl  Ether  shall  conform  to  A.S.T.W.   Specifi- 
cation D33I-35   for  "Ethylene  Glycol  ^'Dnoethyl  Ether," 

10-11.      MISCELLANEOUS  ^ATERlALS. 

(a)  Oil.   Linseed  JJJ-O-33I  for   "Oil;   Linseed,  Boiled,"   or  JJJ-O-336, 
for   "Oil;   Linseed,   Raw,"  as  specified  or  required. 

(b)  Insulating  Varnish.   U.   S.   Navy  Department  Specification  52-V-13b, 
entitled   "Varnish;    Insulating,   (for)  Electrical  Purposes." 

(c)  Creosote  Baint  for  sui'face  treatment  of  timber  snail  conform 
to  Federal  Specification  TT-W-36la,  entitled  "'Afood-Preservative :  Creosote 
(for)   Brush  and  Spray  Treatment." 

(d)  Ortho-fhosphoric  Acid  (HoPD,  ),    shall  be  a  comiasrcially  pure 
product,    in  liquid   form,    containing  not  less   than  75   P^^   cent  HofD,  . 

(e)  Sodium  Dichromate.    (Na2Cr20-,.   SFpO)   shall  be  a   commercially 
pure   product   in  crystalline   form  containing  not  less   than  85  per  cent 
Na2Cr20'7, 

(f)  Sand  shall  be  perfectly  clean,   dry,  de-dusted,   silica   sand 
particles,   graded   so  that  not  more   than  ^%  will  be  retained  on  a  No.   30 
mesh  sieve  and  not  more   than  ^X  will   pass  a  No.  ^Q  juesh  sieve,   and  shall  be 
obtained  by  a  wet-washing  process. 

10-12.      INSPECTION. 

(a)     Unless  otherwise  specifically  authorized,    inspection  of  all 
materials   for  the   paints  and  chemical  rust   inhibitor  and   the  manufacture 
thereof,   will  be  made   by  a   representative  of  the   contracting  officer.     All 
smaples   jf  materials  and  of   the   finished   processed  products  v.  ill  be    tested 
and   analyzed  for  conformity  with    the   specifications  by   the  Government. 
The   inspector  will  collect  for   testing,    samples  of  each   of   the   m&terials 
to  be   used   in    the  manufacturing  processes  and  will   then  seal    the 
materials   to  be   used   in   the  manufacturing  processes  and  will   then  seal 
the  material  containers  until   test  results   from  the   samples  indicate   that 
the  various  materials   conform  to  specifications.     He   will  witness  the   break- 
ing of   the  seals  on  the  approved  material  containers  and   the  compounding 
of  the  materials   for  the   product  being  manufactured,   will   collect  samples 
of   the   finished   product   for  testing,  and  will  witness    the  placing, 
sealing,   and   labeling  of  the   finished  product  in  containers  for  shipment. 
After   the  finished   products  have   successfully  passed   the   prescribed    test, 
shipment  of  the  sealed  containers  will   be  authorized. 
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(b)   In  the  case  of  ready-mixed  and  packaged  paints  of  standard 
manufacture,  other  than  those  specified  by  trade  name,  the  contractor  shall 
furnish  a  sample  in  the  standard  stock  package,  together  with  a  certified 
copy  of  the  complete  chen.ical  analysis,  for  test  and  approval  by  the  con- 
tracting officer. 

10-13.   PAINT  FOR  miNTENANCE.  -  lb  insure  that  paint  used  for  main- 
tenance after  completion  of  the  work  shall  match  the  original,  the  con- 
tractor shall  furnish  to  the  Government  not  less  than  one  gallon  and 
not  more  than  ten  gallons  of  each  color  used.   "Rie  quantity  of  each  color 
furnished  shall  be  determined  by  the  contracting  officer  from  consideration 
of  the  severity  of  usage  to  which  the  surface  on  which  it  is  applied  is 
likely  to  be  subjected. 

10-14.   PAINT  SCHEDULE. 

(a)  Metal  work  shall  be  treated  and  painted  as  outlined  in 
the  following  paint  schedule.   Items  requiring  painting  that  may  not  \)c 
specified  or  listed  shall  be  painted  as  directed  by  the  contracting  offi- 
cer. 

(b)  The   different  pipes  and  conduits  in  the  galleries  of  the 
dam,  and  pipes  in  the  service  bays  will  be  painted  a  different  color  for 
each  class  of  service  as  approved  by  the  contracting  officer. 
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10-15.      PAYRENT  for  all  paint  and  painting  will   be   included  in   the 
contract  price   for    the   respective  metals  or   items   painted. 
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Specifications:  IroquOis  Dam 

SECTION  XI  -  GOVH^fMEm'  FIELD  OFFICE 

11-01.  GENERAL.  -  The  contractor  shall  construct  a  temporary  f veld 
offio«  for  use  by  the  field  force  of  the  contracting  officer,  complete  and 
ready  for  occupancy  in  accordance  with  the  drawings  and  specifications. 
The  contractor  shall  complete  the  field  office  to  such  extent  as  will  permit 
occupancy  within  JC   calendar  days  after  date  of  receipt  of  notice  to  proceed 
and  the  entire  building  complete  with  all  fixtures  and  installations  shall 
be  completed  within  60  calendar  days  after  receipt  of  notice  to  proceed. 
The  building  will  be  located  at  a  site  to  be  selected  by  the  contracting 
officer  after  award  of  the  contract.   It  is  the  intent  of  the  Governnent 
to  locate  the  building  in  the  proximity  of  the  contractor's  office  and  shops 
at  the  site  of  the  work.  All  materials  specified  shall  conform  in  all 
respects  to  current  Federal  Specifications  whenever  applicable.  All  other 
materials  shall  be  as  specified  or  otherwise  required  by  the  contracting 
officer, 

11-02.  FEDETIAL  SPECIFICATIONS.  -  Applicable  Federal  Specifications 
for  materials  required  for  the  field  office  are  as  follows: 


Nfeiterial 
Galvanized  Iron 

Steel  Pipe 

Glass 

Lumber 
Magnesia 
Pipe  -  Soil 
Pipe -Fittings 


Poof ing 


FEDERAL  SPECIFICATIONS 
Serial  ^\lmber 
QQ- 1-696 

WW-P-403a 

DD-G-451 

MM-L-751b 

HH-M-61 

¥iir-p-4oi 

fW-P-SOla 
WW-P-521a 

SS-R-521 


Title 

Iron  and  Steel;  Sheet, 
Black  and  Zinc -Coated 
(Galvanized), 

Pipe;  Steel  and  Ferrous- 
Alloy,  Wrought,   Iron- 
Pipe  -Size 

Glass;  Flat    (for) 
Glazing  Purposes 

Lumber  and  Timber;  Soft- 
wood 

Magnesia;  Block,  Cement, 
and  Pipe  Covering   (Molded) 

Pipe  and  Pipe   -Fittings; 
Soil,  Cast-iron 

Pipe   -  Fittings;  Cast- 
iron  (threaded) 

Pipe   -  Fittings;  Mal- 
leable  -  Iron  (threaded) 
150  pounds 

Roofing  and  Shingles; 
Asphalt  Prepared,  Mineral- 
Surfaced 
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Material 
Flumbinc 

Putty 

Venetian  Blinds 
Sheathing  Paper 
Wall  Board 


Federal  Specifications  (Cont'd) 
Serial  Nunber 
m7-P-541a 

TT-P-791a 

LLL-B-441 
UU-P-536 


SS-W-51a  & 
Amendment  1  dated 
October  I937 


Title  _ 

Plumbing  -  Fixtures; 
(for)  land  use 

Putty;  Pure-Linseed 
Oil,  (for)  Wood-Sash 
Glazing 

Blinds;  Venetian,  Wood- 
Slat  (Type  I) 

Paper  ;  Sheathing,  Water- 
proof 


Wall-Board;  Gypsum 


11-03.   EXCAVATION,  FILLING  AND  CHADING 

(a)  Tlie  contractor  shall  make  the  necessary  excavation  for  the 
parking  lot  area,  foundation,  footings,  fuel  tank,  septic  tank,  pipings 
and  drains  as  shov/n  on  the  drawings.  The  contractor  shall  construct  a 
parking  space  adjacent  to  the  field  office  large  enough  to  accomodate 

15  automobiles;  the  area  shall  be  graded,  all  rock  or  other  obstructions 
removed,  and  the  area  covered  with  compacted  bank  run  gravel  to  a  minimmn 
depth  of  6  inches.  The  contractor  shall  provide  suitable  gravel  sur- 
faced driveways  from  the  parking  area  to  the  contractor's  access  road; 
gravelled  walkways  necessary  for  access  from  office  to  parking  area  and 
roadways  in  the  vicinity.  All  walkways  shall  be  covered  with  3  inches 
of  rolled  bank  run  gravel  fill,  built  to  line  and  grade  as  staked  in 
the  field. 

(b)  Furnace  Room.  -  The  foundation  area  covered  by  the 
furnace  room  shall  be  stripped  to  a  depth  sufficient  to  remove  all 
vegetable  matter,  then  refilled  and  tamped  with  previous  material  as 
directed  by  the  contracting  officer,  to  a  grade  4  inches  below  the 
floor  grade  as  shovrn  on  the  drawings. 

11-04.  FOUNDATION.-  The  foundation  and  footings  shall  be  of 
Class  "B"  concrete,  having  1-1/2  inch  maximum  size  aggregate,  in 
accordance  with  Section  V  of  these  specifications,  constructed  to 
line  and  grade  as  shown  on  the  drawings.  The  found;:tion  posts  shall 
rest  on  the  footings  and  after  being  set  to  exact  line  and  grade  shall 
be  anchored  into  place  by  backfill  thoroughly  tamped  in  thin  layers 
to  the  height  of  finished  grade  as  shown  on  the  drawings.  The  gird- 
ers supported  on  top  of  the  posts  and  foundation  shal)  be  securely 
anchored  thereto  by  bolting  as  shov/n  on  the  drawings.  Bolts  in  the 
foundation  shall  be  placed  during  concreting  operations. 

11 -05.  CONCriFTE  FLOORS.  -  The  floor  in  the  furnace  room  shall  be 
of  Class  "A"  concrete,  in  accordance  with  Section  V  of  these  specifica- 
tions, 4  inches  thick,  trowelled  level,  smooth  and  to  a  straight  "^dge,  or 
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as  specified.  The  furnace  room  floor  shall  have  floor  drain  and  ti^p 
located  as  shown  on  drawings,  set  1  inch  below  floor  grade  and  the  floor 
trowelled  smooth  and  to  a  straight  edge  from,  the  drain  to  floor  grade 
at  each  side.  Reinforcing  for  concrete  floors  shall  be  ij.-inch  by  12  -  inch 
welded  >vire  fabric  of  Mo.  10  and  NO.  12  wire  gage. 

11-06.  FRAMING.  -  Lumber  for  framing  shall  be  equal  to  No.  2 
common  fir.   It  shall  be  thoroughly  seasoned,  straight,  even  sawed. 
Square  cornered,  sound  and  free  fror.  defects  which  may  impair  its  strength, 
durability  or  its  usefulness,  for  the  purpose  intended.  All  lumber  shall 
be  of  commercial  sizes,  surfaced  four  sides  unless  shown  or  specified 
otherwise.  The  framework  shall  be  constructed  as  indicated  on  the  draw- 
ings and  shall  be  erected  in  a  substantial  manner.  Studding  shall  not 
be  spaced  over  l6  inches  on  centers  for  exterior  xglls  and  not  over  24 
inches  on  centers  for  interior  walls,  doubled  at  all  openings  larger 
than  the  normal  spacings  and  when  cutting  through  joists,  or  rafters, 
headers  shall  be  provided  to  double  the  framing  around  the  openings. 
Double  studs  shall  be  provided  at  all  corners  of  the  building.  Knee 
braces  shall  be  provided  from  the  corner  studs  to  the  fifth  stud, 
diagonally  from  bottom  plate  to  top  plates  at  all  corners  of  the  building. 
Ridge  board  shall  be  provided  at  the  ridge  of  the  roof.  All  spiking  of 
assembled  members  of  framing  shall  be  clinched  by  not  less  than  lA-inch. 
Rafters  and  ceiling  joists  shall  be  spaced  at  24-inch  centers  or  as 
shown  on  drawing. 

11-07.  FLOORS.  -  Subflooring  shall  be  nominal  1"  x  6" ,  1"  x  8"  ,  or 
1"  X  IC"  boards,  S43,  laid  dic^gonally  -.vith  l/l6-inch  joints  between  boards 
and  nailed  to  each  joist  with  two  lOd  nulls  for  boards  6  inches  wide  or 
three  lOd  nails  for  boards  wider  than  6  inches,  Niil  heads  shall  be 
driven  below  the  surface  of  the  boards.  Asphalt  saturated  felt  weighing 
15  pounds  per  100  sq.  ft.  shall  be  Iciid  on  the  subfloor.  The  finish 
floor  shall  be  5/8"  x  3"  tongue-i^nd  groove  clear  edge  grain,  kiln  dried, 
B  grade  fir  or  equal,  and  shall  be  driven  up  tight,  blind  nailed,  sanded, 
and  oiled  as  specified  in  paragraph  ll-l9(b). 

11-08.   SIDING.  -  The  outside  faces  of  the  building  shall  be 
covered  with  25/32"  asphalt-covered  fibre  sheathing  similar  and  equal 
to  Johns -Itonvi lie  "'rVcathertite,"  nailed  securely  to  every  2"  x  4"  stud 
"with  8d  flat -headed  wire  nails,  A  layer  of  15 -pound  asphalt  saturated 
felt  shall  be  applied  between  the  sheathing  and  the  outside  siding. 
The  outside  siding  is  to  be  asbestos-cenent  shingles  similar  and  equal 
to  Johns-Manville  NO.  IO9U,  laid  according  to  the  manufacturer's  rec- 
ommendations. 

A  20  gage  corrugated  galvanized  iron  flashing  shall  be  run  con- 
tinuously alon?  the  sill  of  the  building  and  buried  at  least  12  inches 
below  the  finished  ground  line.  Counter  flashing  of  24  gage  galvanized 
sheet  iron  shall  be  applied  as  shov/n  on  the  drawings.  All  seams  shall 
be  soldered.  The  galvanizing  shall  be  Class  *D"  -  Ordinary  Coatings. 

11-09.  ROOFING.  -  Roof  sheathing  shall  consist  of  1-inch  by 
6-inch  No.  2  fir  or  equal,  matched  and  dressed  on  both  sides  with 
no  beading.   The  roofing  shall  be  double-coat?d  strip  shingle  sim- 
ilar or  equal  to  "Flintkote"  roofing  weighing  not  less  than  210 
pounds  per  square.  The  roofing  shall  be  securely  fastened  with 
large  headed,  3 /4-inch  galvanized  roofing  nails.  All  seams,  nail  holes 
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and  other  breaks  in  the  roofing  shall  be  thoroughly  sealed  with  an  approved 
mastic  roofing  cement.  The  ridge  shall  be  covered  by  a  strip  of  roofing 
not  less  than  12  inches  in  width,  bent  over  the  ridge  and  securely  sealed 
and  nailed  on  each  side.  Galvanized  iron  flashing  shall  be  provided  and  in- 
stalled as  shovm  on  the  drawings  or  as  directed  by  the  contracting  officer. 

11-10.   WALLS  AND  CEILir!G. 

(a)  General.        With  the  exception  of  the  bathroom  and  fur- 
nace room,    the  inside  of  all  exterior  walls,,  both  sides  of  all   in- 
terior walls  and  all  ceilings  shall  be  covered  with  1/2   -   inch 
insulating  board  similar  and  equal  to   "Celotex"    extending  from  floor 
to  ceiling,   securely  fastened   to  all   bearings.     One-inch  quarter  round 
mouldings  shall  be  provided  at  all  corners  *     The  edges  of   the   insulation 
board   shall   be  beveled  at   joints, 

(b)  Furnace  Room.    -  The   insulating  board  for  walls  end  ceilings 
of  furnace  room  shall  be  3/8-iJ^ch  gypsum  board,  applied  and  finished   in 
accordance  with  subparagraph   (a),   above. 

(c  )     'lYalls  and  Ceiling;   Ba.throotn,    -  The  ceiling  shall  be 
covered  with  l/2-inch  insulating  board,   similar  and  equal  to  "Celotex.* 
The   inside  of  the  exterior  wall  and  all   interior  walls  shall  have  a 
covering  of  pressed  wood   l/i|.-inch  thick  similar  to   "Tempered  Presdwood" 
manufactured  by  Masonite  Corporation,   extending  4'    -  0"   above  the  floor. 
The  exterior  wall  sliall  have   1/2-inch  insulating  board  similar  and 
equal  to   "Celotex"    back  of   the   pressed  wood,  and  all  walls  above  the 
pressed  wood  shall  be  covered  with  the   same   type  of  insulating  board, 
purring  strips  shall  be  used  where   required   to  make  the  finish  surfaces 
of  pressed  wood  and   insulating  board  flush  where  they  join  each  other, 
and  the  joint  shall  be  covered  with  a.  moulding  of  1-inch  by  3-inch  No,   2 
fir  or  equal.     The  edges  of  the  insulation  board  shall  be  beveled  a.t 
joints.     One-inch  quarter  round  shall  be  placed  at  all  vertical  corners 
and  in  horizontal  corners  along  the  ceiling. 

(d)  Shower  Stall.    -  The  contractor  shall  furnish  and  in- 
stall a  commercial  shower  stall,  complete  y/ith  fittings,  as  shown  on 
the  drawings,   similar  and  equal  to   "I.^rine  No,   I5," manufactured  by 
the  Fiat  Metal  Manufacturing  Company,  Chicago,  Illinois, 

(e)  Ceiling  Insulation,    -  Betv;sen  all  ceiling  joists  and 
extending  over  wall  plates,   as  shown  on  the  drawings,  a  rock  fiber  or 
chemdcally  treated  wood  pulp  insulating  material  4  inches  nominal 
thickness  shall  be  installed.      Insulation  shall  weigh  not  more  than 
10  pounds  per  cubic   foot. 

11-11.     EXTKIOR  TRIM,   -  Exterior   trim  shall  be  equal  to  No.   2 
fir,  finishing  stock  3/4-inch  thick  except  as  otherwise  noted.     Door 
and  window  casings  shall  be  3/4-inch  by  3-1/2  inches  wide.     All  other 
exterior  finish  shall  be  to  size  as   indicated  on   the  drawings.      In- 
sulating wool  of  a  quality  satisfactory  to   the  contracting  officer 
shall  be  placed   entirely  around  all  window  frames  and  around  the 
jambs  and   heads  of  all  door  frarces  as  shown  on  drawings, 

11-12,      INTERICR  vraOD  FII^SH.    -  AH   interior  wood  finish  shall 
be  equal  to  No,   2  fir  finishing  stock  throughout,   3/4-inch  or  13/16- 
inch  thick  and  of  sizes  as   indicated  on  the  drawings.     VJater  closet 
stalls  shall  be  6  feet   -  4   inches   high  finished  as  shov/n  on  the  draw- 
ings or  as  directed  by  the  contracting  officer.     Over  each  lavatory 
a   16-inch  by  24-1/2-inch  mirror  v/ith  white  enam.el  metal  frame  shall 
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bs  installed.   Instrument  cabinets  shall  be  constructed  as  shovm 
on  drawing  or  as  directed  by  the  contracting  officer. 

11 -13.   WINDOWS  AND  fTJAATES.  -  Window's  shall  be  of  stock  pattern, 
'."ith  No.  2  fir,  or  equal,  double  hung  sash  or  as  shown  on  tho  drav/ings, 
glazed  with  clear  glass.  Windows  in  bathroom  shall  be  single  sash, 
hinged  at  bottom  to  open  inward,  glazed  with  clear  glass,  and  fitted  with 
cabinet  latohos.   All  frames  shall  be  constructed  so  as  to  receive  screens 
or  storm  windows,  and  us   shown  on  the  drawings.  All  glass  vrill  be  as 
specified  in  paragraph  11-02. 

II-I4.   DOORS  AND  FRAMES.  -  Exterior  doors  shall  be  solid  con- 
struction, equal  to  No.  2  fir,  1-3/4  inches  thick,  designed  as  shown 
on  the  drawings.  The  upper  part  shall  be  of  glass  equal  to  that  spec- 
•ified  in  paragraph  12-02,  set  in  place  with  wooden  stops  on  the  in- 
side and  securely  bradded  and  puttied  outside.  Interior  doors,  unless 
otherv/ise  specified,  shall  be  1-3/8  inches  thick,  equal  to  No.  2  fir 
and  shall  have  five  cross  panels.  Standard  stock  doors  of  equal 
quality  and  size  will  be  acceptable.  Doors  for  water  closets  shall 
be  2'  -  0"  X  4'  -  6"  frames  made  up  of  3/4"  5c  3-1/2"  framing  and  covered 
v/ith  pressed  wood  1/8-inch  thick  similar  and  equal  to  "Tempered  Presdwood" 
manufactured  by  Masonite  Corp.  Doors  for  the  instrument  cabinet  shall  be 
1*  -  8"  X  7'  -  3"  as  shown  on  drav/ings,  made  up  of  1-1/8"  x  3"  framing 
and  covered  with  pressed  wood  1/8-inch  thick.  The  interior  side  of  the 
furnace  room  door  shall  be  covered  with  28  gage  galvanized  iron  as  shown 
on  the  drawings. 

II-I5.  SCREETTS.  -  All  windows  and  outside  doors  shall  be  e- 
quipped  with  screens.  Windo?/  screen  frames  shall  be  constructed 
of  No.  2  fir,  or  equal,  1-1/8  inches  thick  with  2-inch  side  and 
top  rails  and  3-1/2  inch  bottom  rails,  divided  at  the  center  hor- 
izontally by  a  2-inch  rail.  Screen  door  frames  shall  bo  of  same  material 
and  construction  as  specified  for  windows,  but  wjth  two  horizontal 
intermediate  rails,  one  at  2-1/2  feet  and  one  at  3*0  feet  from  bottom.. 
Standard  stock  screen  doors  of  equal  quality  and  size  will  be  accept- 
able. All  screen  wire  shall  be  of  I6  mesh  to  the  inch,  galvanized, 
conforming  to  Federal  Specification  RR-C-451a  for  "Cloth;  Wire  Screen". 
Type  "D" ,  stretched  and  secured  with  suitable  wood  strips,  well  bradded. 
Suitable  screens  shall  be  placed  over  the  bathroom  windows. 

II-I6.  LOUVRES.  -  Wooden  louvres  shall  be  constructed  and  installed 
at  both  ends  of  the  building  as  shown  on  the  drawings.  Removable 
screens  and  storm  protection  panels  shall  be  furnished  and  installed 
in  louvres,  as  shown  on  the  drav/ings, 

11-17,  VENETIAN  BLINDS.  -  All  double  hung  windows,  except  in  the 
furnace  room,  shall  be  fitted  with  Venetian  blinds  with  rust  proof 
hardware  fittings,  automatic  cord  lock  stopping  device  and  spiral  gear 
to  tilt  slats.  The  wooden  slats  sliall  be  finished  in  ivory  or  cream 
color  and  the  tape  shall  harmonize  with  the  finish  color  of  the  wood. 
The  blinds  shall  conform  to  the  requirements  of  Federal  Specification 
LLL-B-441  for  "Blinds;  Venetian,  Wood -Slat" ,  (Type  I). 

11-18,  HARDWARE.  -  The  contractor  shall  furnish  and  install 
all  hardware  specified  below.  All  hardT?are  shall  be  accurately 
and  securely  installed.  At  completion,  all  keys  shall  be  delivered,  properly 
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labeled,  to  the  contracting  officer.  All  hardware  shall  be  of  stock  design 
with  sanded  brass  finish,  and  shall  be  of  the  following  types,  as  specified, 

(a)  Entrance  Doors. 

2  sets  -  1-1/2  prs.  of  3-1/2"  x  3-1/2"  loose  pin, 

butt  hing?»s. 

2  cylinder  locks  with  5-1/2"  x  3-5/8"  x  3/4"  case. 

(b)  Interior  Doors. 

6  sets   -  1-1/2  prs.   of  3-1/2"   x  3-1/2"    loose  pin, 

butt  hinges. 

6  Mortise  locks  with  3-5/9"  x  3-7/8"  case. 

All  locks  shall  be  complete  with  t?:o  keys  and 

approved  knobs,  latches  and  escutcheons, 

(c )  Windows. 

100  Iron  easy  spring  window  bolts  and  fasteners. 
2  prs.  1-1/2"  X  1-1/2"  tight  pin,  butt  hinges. 

(Bathroom  windows.) 

2   -  Cabinet   latches.    (Bathroom  windows.) 

(d)  Water  Closet  Doors. 

2  latches  and  keepers. 

2  pr.   spring  hinges    (for  3/4-inch  doors.) 

(e)  Instrument  Cabinets. 

4  night  locks  complete 

4  pr.  cabinet  hinges  (for  1-1/8-inch  doors), 

(f )  Miscellaneous, 

54  screen  hangers  complete 
29  -  3-ii^ch  hooks  and  eyes. 
2  pr,'  screen  door  hinges. 

The  contractor  shall  furnish  and  install  all  other  hardware  and  minor 
parts  that  may  be  necessary  to  complete  the  contract. 

11-19,   PAINTING. 

(a)  Exterior,  -  Before  applying  any  paint  the  surface  to  be 
painting  shall  be  thoroughly  dry  and  free  from  dirt,  oil,  grease  and  other 
foreign  substances.  As  soon  as  complete  the  outside  surfaces,  of  windows, 
doors,  and  screen  frames  shall  be  given  one  pricing  coat  of  paint,  conform- 
ing to  Federal  Specification  TT-P-36a  for  "Paints;  Le^d -Zinc -Base,  Ready- 
Mixed  and  Semi paste,  White  and  Tinted",  After  the  priming  coat  has  thoro- 
ughly dried,  one  finishing  coat  of  white  outside  house  paint,  shall  be 
applied  to  a.11  wood  surfaces,  except  the  outside  trim..  All  outside  trim 
surfaces  shall  be  painted  with  one  finishing  coat  of  green,  medium 

shade,  outside  paint  as  approved.   All  paint  for  finishing  coats  siiall 
be  stock  No.  6  B  S-W  ODP  White  Lead  as  manufactured  by  the  Sherwin 
Williams  Company,  or  equal. 

(b)  Interior.  -  All  interior  woodv/ork,  except  floors,  shall 
be  painted  with  two  coats  of  inside  paint  of  approved  manufacture  and 
color.  All  finished  floors  shall  be  given  one  heavy  coat  of  boiled 
linseed  oil. 
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Jl-PO.      PLU.-^IMG. 

(a)     All   labor  a/.d  materiala  required   for   installing  a  complete 
plumbing  systen  shall   be   provided  ac  in'Hcated  on  ths  'irawinj^s  and   in 
accordance  with   those  specifications  anc^    in  uccordop.cc  with  any  State 
or   local  regulation,  and   the  publication   "n2ccmm?nded  Minimum  Require- 
m  ;nts  for  Plumbing   in  Dv;elliriga  and  Similar  Building::",    issued  by  the 
Bureau  of  Standards. 

(b)  The  plumbing  fixtures  ond  acceojorie'-;  shall  b*^  eirrilar 
and  equal  to  those  designated  below,  reference  bsing  made,  for  identi- 
fication only,    to   catalog  numbers  ac   listed    in  Kohler  Co.   Catalog  K-39» 

2  Closets,  No.  Brooklands  K-39IJ.O-PR  complete  with 

fittings. 
2  Toilet  p<iper  holders, 

2  Lavatories  No.   Glare  K-3OOC-P  v.ith  fittings. 
1  Floor  drain  and   trap. 
1   -  3'-0"   Urinal   -  Jarves  No.  K-5052-A   complete  -.vith 

fittings. 

(c  )     The  field  office   shall   be   supplied  with  a  constant   and 
uninterrupted   potable  water  supply  of  not  less   than  35  '^^^  ^ot  more 
than  5^  pounds   per  square    inch   preosure,   furnished   by  the   contractor. 
The  supply  line  shall  be  3-''nch  pipe  placed   in  a   trench  5f  sufficjent 
depth  and   protected  to   prevent  freezing  in  subzero  weather.     At   the 
point  of  entrance,   in  bathrccai,   a  main  shut-off  and  drain  cock  shall 
be  installed.      Pipe  sizes  and  valves  shall  be  as  shov/n  on  the  drawings. 
An  autoT.atic   electric  hot   v/ater  heater  of  30-Sollt^n  capacity  shall  be 
furnished  and   in^jtalled.     The  heater  shall  be  similar  and   equal  to  V.'est- 
ir.ghcuse  Electric  Manufacturing  Company's  Square  Type  Electric    .vater 
heater,    installed  to  manufacturer's  specif ication^i. 

(d)     The  contractor  shall  lay  a  ^-inch  vitrified  pipe  se*3r 
line  from   the  end  of  the  cast   iron  soil  pipe,   outside  the  building  to 
the  oev/age  disposal  tank   located  not  less  than  50  feet  from  the  build- 
ing.    Vitrified   pipe  shall  conform  to  the  requirements  of  Federal  Spec- 
ification CS-P-361  for   "Pips;  Clay,  Se-.ver" .     The  sev;er  shall  bo  laid 
with  1/4-inch  to   1-foot  pitch,    true   to   line  and  grade,   and  cncids  up  with 
tight   joints.     The  sewage  disposal  tank  shall  be  similar  and  equal  to 
Kaustine  Standard  Series  Horizontal  Septic  Tank  No.   85.  and  provided 
with  proper  connections   for  outlet   and   inlet   pipes.     The  outlet  shall 
connect  to  a  grid  system  not   to  exceed  78O  feet  of  i|.-inch  field   tile 
pipe   including  connections.     The   joints  of  the  field   tile  pipes   shall 
be  laid  open,   1/4-inch,  and  top  half  of  each  joint  shall  be  covered 
ivith  sheathing  paper.      If  the  field  office   is  conveniently  located, 
the  sev/er  line  from  the  Government  Field  Office  may  be  connected   to 
the  s9-.ver  disposal  system  of   the   contractor's  office,   providsd   Vhe 
system  is  designed   to  carry  the  extra  sev/age,   subjsct   to  approval  by 
the  contracting  officer. 

11-21.     ELECTRICAL  W  IB  INC.    -  The  contractor  shall  secure  all   per- 
mits and  give  such  notices  as  req^uired  by  state  and  local  authorities. 
The   installation  sliall  be   in  strict  accordance  with  the  National  Elec- 
trical Code.     The  system  shall  be  3-wire,   220/110,   singlephase, 
solid  neutral,   rigid  metal   conduit  to  fuse  cabinet  as   indicated  on 
drawing.     All  wiring  shall  be    rubber-insulated,  non-metallic  sl.eathed 
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cable,  similar  and  equal  to  "Wireflex"  as  manufactured  by  the  V/irenold  Co. 
The  building  shall  be  wired  as  indicated  on  the  drawings.  Three  main 
feeders  of  not  less  than  No.  8  AWG  v^rire  shall  be  installed  in  1-inch  conduit. 
The  ground  wire  shall  be  not  less  than  No.  8  AV/G.  The  entrance  switch  shall 
be  outside  type,  3-wir6,  solid  neutral,  2-pole,  30-amp.  Fuse  cabinet 
shall  be  flush  type,  steel  with  door  and  built  for  6  circuits,  v/ith  solid 
neutral,  motor  switch.  The  motor  jwitch  shall  ba  of  the  automatic  thermal 
protection,  reset-type.  Each  circuit  shall  be  fused  with  15-amp.  fuses. 
Duplex  plug  receptacles  or  convenience  outlets  shall  be  15-amp.,  125-volt,  v/ith 
stamped  brass  plates.  At  completion,  all  circuits  shall  be  plainly  marked 
for  identification.  The  contractor  shall  furnish  and  erect  in  first  class 

manner,  all  fixtures  complete  with  shades  and  lamps  of  the  wattage  indicated, 
fuses  and  all  other  necessary  accessories.  The  fixtures  shall  be  similar 
and  equal  to  those  designated  below.  Reference  is  made,  for  identification 
only,  to  catalog  numbers  as  listed  in  Benjajnin  Electric  Mfg.  Co.,  catalog 
entitled  "Benjamrn  Sockets  for  Reflector  Fixtures". 

SCHEDULE 


Location  No. 
Inspector's  Office 

Clerk's  Office 
Furnace  Room 


Nd. 


Type 


5642  -  PULR.L.M.  Dome  with 
canopy  and  fixture  stud. 

5642  -  FUL  R.L.M.  Dome  with 
canopy  and  fixture  stud, 

5423  Shallow  Dome  with  canopy 
and  fixture  stud. 


Bathroom 

Bedroom 

Field  Engineers  Office 

Drafting  Room 

Flatfcrm 


5423  Shallow  Dom.e  with  canopy 
and  fixture   stud. 

5642   -  PUL  R.L.M.   Dom.e  with 
canopy  and  fixture  stud. 

5642  -  PUL  R.L.M.  Dome  with 
canopy  and  fixture  stud. 

5642  -  PUL  R.L.M.  Dom.e  with 
canopy  and  fixture  stud. 

6821  Watertight  angle  with 
round  box. 


The  contractor  shall  do  all  cutting  and   placing  of  supports  necessary  in 
this  v;ork. 
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HEATING. 


(a)  General.  -  The  contractor  shall  furnish  and  install  an 
oil  burning  automatic  controlled  furnace  similar  and  equal  to  Mueller's 
No.  55  B.  G.  Fuel  Oil  Furnace.  The  installation  and  workmanship  shall 
be  in  strict  accordance  with  the  specifications  of  the  manufacturer,  rules 

and  regulations  of  the  National  Board  of  Fire  Underwriters  and  local 
requirements. 
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(b)  Grills.  Registers  and  Duct::.    -  All  grills   and  registers  shall 
be  furnished  and   installed  by   the  contractor  as  shown  on   the  drawings  or 

as  directed  by  the  contracting  officer.     Warm  air  grills  shall   be  provided 
with   independently  adjustable,  manually  controlled  vertical  fins  for  deflect- 
ion of  air.     Cold  air  return  register  shall   be   plain  lattice  type,   suitable 
for  floor  or  wall   installation  and  of   the  size   indicated  on   the  drawings. 
The  hot  and  cold  air  duct,   register  and  grill  system  shall  be  constructed   ijj 
accordance  with  manufacturer's  specifications,   and   installed  as  ehovD  on 
the  drawings   or  as   directed  by  the  contracting  officer. 

(c )  Smoke  Pipe  and  Vent.    -  The   s-noke  pipe  and   vent   shall  be  as 
specified  by  the  manufacturer  for   furnace  used.     The  smoke   pipe  from  furnace 
to  2-inches  above  roof,   shall  be  covered  with  asbestos  air  cell  pipe  cover- 
ing,  1-inch  thick,    properly  secured  to   the  pipe. 

(d)  Fuel  Tank.    -  A  fuel  supply  tank  of  5C*0  gallc;.s  capacity  shall 
be  furnished  and  installed  by  the  contractor.     The   tank  shall  be  under 
ground  and  covered  with  not   less   than  2   foot   of  well   tamped   bdckfill.     Fuel 
tank  and  all  piping  shall  meet  all  requirements  of  the  National  Board  of 
Fire  Underwriters, 

11-23.     FIRE  PRCTECTIOH.   -  The  contractor  shall  furnish  and   install  one 
frost   proof  fire  hydrant  with  suitable  connections  for  two  1-1/2  inch  fire 
hoses.     The  fire  hydrant  shall  be   installed  net  more  than  25  feet  from  the 
building  and  shall  be  supplied  with  water  at  a   pressure  not   less  than  35 
pounds, 

II-24.     FLAGPOLE.      -  The  contractor  shall  furnish  and  erect  one  flagpole 
cc^plete  with  pulley  and  rope,  as  sho\7n  on  drawings.     The  flagpole  shall 
be  constructed  of  one   12-foot    lenght  of  2-1/2   inch  and  one   12-foot  length 
of  2-inch  galvanized  stesl   pipe,    .vith  an  overlap  of  1  foot   at   joint  securely 
welded.     The  flagpole  shall  be  securely  fastened  to  a  concrete  base  as 
shown  on  drawings  and  shall  be  so  attached   that  bottom  bolt  can  be  re'^ved 
L»nd  pole  revolved  about  upper   bolt   to  a  hori  -ontal  position  cr  as  directed 
by  the  contracting  officer, 

11-25.     REMOVAL  CF  BUILDII:G.-  Upon  completion  and  acceptance,    the  field 
office  will  beco'ne  the  property  of   the  United  States  and  v;ili  be  removed 
by  the  Government,     Ife  materials  or  equ:pn3nt  shall  be  salviig^d  by  the  contract- 
or. 

11-26.     PAYUENT.   -  Puyrient  for  the  field  office   conplete,   including  the 
furnishing  of  all  labor,   plant  and  materials  necessary  to  co'^.plete  the  build- 
ing in  accordanc<»  with  these  specifications  and  as  shown  o-   the  drawings,   and 
including  parking  area,   driveways,   walks,  and  grading  around   the  building, 
will  be  made  at  the  contract   lump  sum  price  for   "Field  Office"    upon  acceptance 
of  the  building  by  the  contracting  officer.     The  contracting  officer  retains 
the  right  to  order  the  contractor  to  make  an  extension  as   indicated  on  the 
draTini.';s,  with  similar  construction  and  equipr.ent  as   the  original  building. 
Rayment  for  the  extension,   if  aiy,  will  be  made  at  the   lump  sum  price  for 
■Field  Office   Extension", 
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Specifications!  Iroquois  Dam 

SECTION  XII 
MISCELLANEOUS  ITEMS  AND  EQUIPMENT 
12-01.   PIPE  HANDRAILING. 

(a)  General.  -Handrailing  with  required  and  necessary  fittings 
shall  be  furnished  and  installed  on  the  spillway  piers,  the  upstream  gantry 
girder,  the  deck  of  the  west  bulkhead,  at  stairways,  and  at  other  places  as 
designated  on  the  drawings  or  as  directed  by  the  contracting  officer.  All 
handrailing  shall  be  of  standard  weight  black  steel  pipe  conforminc  to  the  re- 
quirements of  paragraph  9-19  of  these  specifications  and  dimensioned  and 
supported  as  shown  on  the  drawings.  The  fittings  shall  be  of  malleable  iron, 
ball  pattern,  with  screwed  or  rivetai -pin  slip  joints  as  shown  and  shall  con- 
forni  to  the  requirements  of  paragraph  9-19* 

(b)  Payment.  -Payment  for  furnishing  and  installing  handrailing, 
will  be  rrade  at  the  contract  unit  nrice  per  linear  foot  for  "Handrailing;  Steel 
Pipe"  for  the  size  and  type  required.  Measurement  for  payment  will  be  made 
along  the  top  rail  between  centers  of  supports.  The  contract  price  shall 
include  all  fittings,  embedded  supports ,  expansion  and  anchor  bolts  necessary 
for  installation,  and  painting  as  specified  in  Section  X. 

12-02.   LADDERS. 

(a)  General .  -Ladders  with  required  and  necessary  fittings  and 
anchor  bolts  shall  be  furnished  and  installed  at  the  spillway  piers,  and  other 
places  as  designated  on  the  drawings  or  directed  by  the  contracting  officer. 
Ladders  shall  be  of  sizes  as  shown  on  the  drawings  and  shall  be  of  structural 
steel  conforming  to  the  requirements  of  paragraph  9-04.   Hoop  ladder  guards 
shall  be  provided  when  shown  on  the  drawings  or  directed  by  the  contracting 
officer. 

(b)  PayiTient .  -Payment  for  furnishing,  installing,  and  painting  all 
ladders,  guards,  and  anchor  bolts  will  be  made  at  the  contract  unit  price  per 
pound  for  "Steel  Erection;  Structural." 

12-03.   SAFETY  TREADS. 

(a)  General.  -Safety  treads  shall  be  furnished  and  installed  by 
the  contractor  in  all  concrete  stairs  as  shown  on  the  drawings.   Safety  treads 
shall  conform  to  the  requirements  of  paragraph  9-03 • 

(b)  Payment .  -Payment  for  furnishing  and  installing  safety  treads 
complete  with  anchorages  will  be  made  at  the  contract  unit  price  per  pound 
for  "Safety  Treads." 

12-04.   ELECTRICAL  CONDUIT  SYSTEM. 

(a)  General .  -Only  that  portion  of  the  eledtrical  conduit  system 
which  will  be  embedded  in  concrete  or  as  may  be  directed  by  the  contracting 
officer  will  be  installed  under  this  contract.  This  will  include  conduit  for 
roadway  li^.ting,  branches  to  heaters,  flood  lights  and  crane  circuits,  and 
embedded  feeders. 
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(b)  Workmanship.  -Rigid  metal  conduit  ahnll  be  installed  in  accord  - 
ance  with  the  requirements  of  the  National  Electric  Code  and  to  the  satis- 
faction of  the  contracting  officer.   Ends  of  metal  conduit  shall  be  reamed 

to  remove  rou^h  edges  and  burrs,  and  all  joints  between  lenghts  of  conduit, 
and  at  sTritches,  junction  boxes  and  fittings  j^hall  be  watertight  and  shall 
provide  electrical  continuity  of  the  conduit  run  so  that  it  can  be  effectively 
grounded.  Open  conduit  ends  shall  be  capped,  except  when  working  en  the  run, 
to  exclude  dirt  and  moisture.   Conduit  runs  rhall  be  pitched  to  provide  suitable 
drainage  and  all  low  sections  of  conduit  runs  that  may  trap  water  shall  be 
vented  for  drainage  in  a  suitable  manner.  Any  run  of  conduit  extending  through 
a  construction  joint,  or  changing  from  an  embedded  to  an  open  run,  shall  extend 
not  less  than  the  threaded  length  plus  1  inch  past  the  face  of  the  concrete. 
All  Conduit  bends  shall  have  a  radius  not  less  than  that  recoran:anded  by  the 
National  Electrical  Code.  Field  bends  may  be  used  if  of  the  proper  radius  and 
carefully  made  with  suitable  tools  so  that  the  conduit  is  not  flattened.  No 
threadless  fittings  or  running  thread  couplings  shall  be  used  in  conduit  runs. 
All  conduit  terminations  shall  be  threaded  and  sealed  with  pipe  caps, couplings, 
and  pipe  plugs  or  conduit  bushings  and  metal  discs,  before  concreting  operations 
are  commenced. 

(c)  Expansion  Joints.  -Where  conduit  runs  cross  structural  expansion 
joints,  conduit  expansion  joints  of  standard  manufacture  similar  or  equal  to 
Crouse-Hinds  TyE)e  XJ  Condulets  shall  be  provided.   Grounding  jumpers  shall  also 
be  provided  to  injure  electrical  continuity  in  accordance  with  the  National 
Electric  Code. 

(d)  Conduit.  -All  conduit  shall  be  rigid  metal  conduit,  enameled 

on  the  inside  and  outside,  and  shall  conform  to  Federal  Specifi  ation  Wf-C-571 
dated  June  6,  1933»  for  "Conduit;  Steel,  Rigid,  Enameled. 

(e)  Conduit  Fittings.  -All  conduit  fittings  shall  be  high  test  gray 
iron. or  malleable  iron  castings,  enameled  on  the  inside  and  outisde,  of  the 
types  and  sizes  specified  or  indicated.   They  shall  be  approved  by  the 
National  Board  of  Fire  Underwriters. 

(f)  Payment  .  -Payment  for  furnishing  and  installation  of  aetal 
conduit,  including  conduit  fittings  and  supports,  completely  installed  in  place, 
will  be  made  at  the  contract  unit  prices  per  pound  for  the  'Conduit;  ?/etal.* 

12-05.   ELECTRICAL  GRODNDINC  SYSTEM 

(a)  General .  -An  electrical  grounding  system  shall  be  furnished 
and  installed  as  shown  on  the  drawings,  for  the  protection  of  all  machinery 
and  equipment  on  the  dam.   Four  ground  cables  shall  be  embedded  in  the  concrete 
of  the  dam  where  directed,  with  100  ft.  of  each  cable  resting  on  the  river  bed 
and  the  upper  end  exposed  for  connection  to  the  longitudinal  cables.   Each 
embedded  cable  shall  be  of  sufficient  length  for  the  comolete  installation  and 
the  unattached  part  shall  be  terporarily  coiled  and  protected.  No  splices  shall 
be  made  in  any  embedded  gound  cables. 

Two  exposed  cables  shall  extend  the  full  length  of  the  dam  and  shall 
be  supported  at  intervals  of  10  ft.  or  lers.   Each  of  these  longitudinal  cables 
shall  be  connected  to  all  f&ur  of  the  embedded  ground  cables  in  an  approved 
manner. 

(b)  Cable.  -Ground  cable  shall  be  standard  bare  stranded  annealed 
cooper,  single  conductor  cable.   The  size  shall  be  as  shown  on  the  drawings. 
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(c)  Payment .  -Payment  for  furnishing  and  installing  the  grounding 
system  in  place  as  required,  including  all  necessary  conduit  nipples,  bushings 
and  protective  housings,  will  be  made  at  the  contract  lump  sum  price  for 
■Electrical  Grounding  System. • 

12-06.   CONCRETE  STOPLOGS. 

(a)  General.  -Concrete  stoplogs  shall  be  constructed  and  installed 
in  spillway  bays  Nos.  1  to  4  and  37  to  l^0   inclusive.  The  stoplogs  shall  be  of 
the  dimensions  shown  and  have  the  reinforcement,  steel  plates,  lifting  device, 
and  other  details  as  shown  on  the  drawing.  The  concrete  shall  be  as  specified 
in  Section  V  for  Class  A  concrete.  The  stoplogs  shall  be  constructed  true  to 
the  lines  shown  so  as  to  bear  properly  on  each  other  and  on  the  guide  rails. 
The  stoplogs  shall  be  lifted  only  by  the  lifting  devices  provided.   In  lifting 
the  stoplogs  the  contractor  sh'^ll  use  shackles  or  clevises  and  pins  of  the 
proper  size  to  fit  the  lifting  plates  and  holes. 

(b)  Payment .  -Payment  for  constructing  and  installing  concrete 
stoplogs  will  be  made  at  the  contract  lump  sum  price  for  "Concrete  Stoplogs," 
which  price  shall  include  the  cost  of  furnishing  all  material  (except  cement 
and  reinforcing  steel  which  will  be  furnished  by  the  Government),  constructing, 
handling,  and  installing  the  concrete  stoplogs,  and  all  work  connected  there- 
with. 

12-07.   HATCH  COVERS. 

(a)  General.  -Covers  shall  be  provided  for  the  hatch  openings  of  the 
gate  repair  and  storage  chambers  in  the  east  bulkhead  and  for  the  service  hatch 
openings  in  both  bulkheads.  The  hatch  covers  shall  be  constructed  of  rein- 
forced concrete.   Class  *A",  and  structural  steel  as  detailed  on  the  drawings. 

(b)  Payment.  -Payment  for  constructing,  installing,  and  painting 
the  hatch  covers  will  be  made  at  the  respective  contract  unit  prices  for 
"Concrete;  Class  "A*,  "Steel  Erection;  Concrete  Reinforcing"  and  "Steel 
Erection;  Structural." 

12-08.   SUI.1P  Pm?P  DRAFTS. 

(a)  General . -Flanged  cast  iron  pipe  shall  be  furnished  and  installed 

in  the  bulkheads  adjacent  to  the  drainage  sumps,  as  shown  on  the  drawings. 

Pipe  shall  be  Class  I50,  with  American  Standard  flanges  and  flanged  fittings 

(see  paragraph  9-21).   All  pipe  and  fittings  shall  be  completely  coated  inside 

and. out  with, standard  coalrtar,  pitch  varnish.  ^Joints  shall  be  made  with, com- 
position gaskets  approved  by  the  contracting  officer  and  snail  be  securely 

bolted.   Bolts  and  nuts  shall  conform  to  the  requirements  of  paragraph  9-23. 
All  piping  shall  be  securely  supported. 

(b)  Paymaent .  -Payment  for  furnishing  and  installing  sump  pump 
drains  will  be  rrade  at  the  contract  unit  price  for  "Pipe;  Cast  Iron." 

12-09.   FLOOR  AND  DECK  DRAINS. 

(a)  Floor  Drains. -Cast  iron  floor  drains  shall  be  furnished  and 
installed  in  the  floors  of  the  various  chambers  of  the  bulkheads,  draining 
into  the  sump  through  cast  iron  bell  and  spigot  pipe  (see  paragraph  9-21), 
embedded  in  the  concrete,  as  shown  on  the  drawings.   Drain  pipe  shall  pitch 
toward  sump  not  less  than  J  inch  per  foot,  and  shall  be  provided  with  wye 
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branches  and  screwed  brass  plugs  for  oleanouts.   Flexible  expansion  joints 
shall  be  made  in  the  pipe  lines  adjacent  to  expansion  Joints  in  the  dam,  as 
indicated  on  the  dra/ifings,  by  the  use  of  cast  iron  sleeve  type  couplings 
sioilar  and  equal  to  Type  53  made  by  the  S.  R.  Dresser  Mfg.  Co.  of  Bradford, 
Pa. 

(b)  Deck  Drains.  -  Cast  iron  drains  shall  be  installed  in  the  decks 
of  the  bulkheads,  connected  to  vroj^ht  iron  or  cast  iron  pipe  as  shovm  on 

the  drav/ings,  draining  into  the  river  at  the  upstream  or  do'.vnstream  face 
of  the  bulkhead. 

(c)  Payment.  -  Payment  for  furnishing  and  installing  floor  and 
deck  drains  and  drain  pipes,  including  fittings,  .vill  be  made  at  the  res- 
pective contract  unit  prices  for  "Iron;  Case,  "Pipe;  Cast  Iron,"  and  "Pipe; 
Wrought  Iron." 

12-10.   3R0MZE  STAGE  GAUGES. 

(a)  General.  -  Bronze  sta^e  gauges  consisting  of  cast  bronze 
numerals  and  markers  shall  be  furnished  and  installed  on  each  bulkhead  as 
shovm  on  the  drawings.   The  bronze  shall  conform  to  the  re4airem3nts  of 
paragraph  9-10«   The  numerals  and  markers  shall  be  of  the  type  and  size  and 
contain  anchors  essentially  as  shown  on  the  drawings,  except  that  commercial 
numerals  nay  be  furnished  subject  to  the  approval  of  the  contracting  officer. 
The  numerals  and  markers  shall  be  installed  in  such  a  maxiaer  that  the  face 

of  the  metal  is  flush  with  the  face  -jf  the  concrete  and  shall  be  accurately 
placed  on  the  form  and  securely  attached  thereto,  by  any  method  the  con- 
tractor .Tny  elect,  subject  to  the  approval  of  the  contractiag  officer.   The 
numerals  and  markers  shall  not  be  displaced  during  concreting  operations. 
ATter  removal  of  the  forms,  the  contractor  shall  polish  the  faces  of  the 
numerals  and  markers  and  smooth  finish  the  concrete  adjacent  to  the  metal. 

(b)  Payment.  -  Payment  for  furnishing,  installing,  and  polish- 
ing bronze  stage  gauges  will  be  made  at  the  contract  anit  price  per  pound 
for  "Bronze;  Castings." 

12-11.   SUMP  PUMP  SUPPORTS. 

(a)  General.  -  Structural  steel  supports  with  grating  floor  shall 
be  furnished  and  installed  for  supporting  the  pumps  and  motors  at  the  drain- 
age sumps  in  the  bulkheads,  as  shown  on  the  drawings. 

(b)  payment.  -  Payment  for  furnishing  and  installing  sump  pump 
supports  will  be  included  in  the  contract  unit  price  per  pound  for  "Steel; 
Structural,  .Miscsllaneous. 

12-12.   GU.\RD  CHAINS  a:JD  MI3CELLAX0CUS  BOLTS  AhTO  FORGINGS. 

(a)  General.  -  Forged  steel  guard  chains  complete  with  anchors 
and  hooks  as  described  in  paragraph  9-26  shall  be  provided  and  installed 
at  openings  in  handrailing  and  at  other  locations  as  shown  on  the  drawings 
or  directed  by  the  contracting  officer.   Miscellaneous  bolts  and  forgings 
shall  be  furnished  and  installed  as  shown  on  the  drawings  or  as  may  be 
r3quired  by  the  contracting  officer.   Chains  and  other  forgings  not  em- 
bedded in  concrete  shall  bo  painted  in  accordance  with  the  requirements 

of  Section  X. 

(b)  Payment.  -  Payment  for  furnishing,  installing,  and  paint- 
ing guard  chains,  guard  chain  hooks  and  anchors,  and  miscellaneous  bolts 
and  forgings  for  which  payment  is  not  otherwise  provided  will  be  made  at 
the  contract  unit  price  per  pound  for  "Stejl  Forgings;  Miscellaneous." 
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12-13.  BRAZING,  FIELD  RIVETING,  AND  FIELD  WELDING. 

(a)  Brazing  .  -The  surface  at  the  joint  shall  first  be  thoroughly 
cleaned  and  the  parts  firmly  clomped  together.  The  brazing  shall  be  d one  in 
such  a  way  as  to  prevent  oxidation  during  the  process,  preferably  by  using  a 
calcined  flux.  The  speltor  shall  be  a  copper-zinc  alloy  composed  of  Gi^t   copper 
and  3(>%   zinc. 

(b)  Field  Riveting.  -The  rivet  sizes  shown  on  the  drawins's  are  the 
actual  size  of  the  cold  rivets  before  he-^ting.   All  connections  shall  be 
accurately  and  securely  fitted  up  before  the  rivets  are  driven.   Driftini^  done 
during  assembling  shall  be  only  such  as  to  bring  the  parts  into  position  and 
not  sufficient  to  enlarge  the  holes  or  distort  the  metal.  Rivets  shall  be 
driven  with  a  pneumatic  hammer  and  a  pneumatic  bucker  shall  be  used  where 
practicable.  Rivets  shall  be  heated  uniformly  to  a  light  cherry-red  color 
and  driven  while  hot.  They  shall  not  be  burned  or  over-heated.  When   heated 
and  ready  for  driving  they  shall  be  free  from  slag,  scale,  and  other  adhering 
matter.  When  driven  they  shall  completly  fill  the  holes.  Heads  shall  be  of 

an  approved  shape,  of  full  and  equal  sizes,  free  from  fins,  concentric  with  the 
shanks,  shall  have  full  contact  with  the  surface  of  the  member,  and  shall  grip 
the  assembled  parts  firmly  together.  Unless  otherwise  specified  or  authorized, 
counter_3unk  tivets  shall  be  chipped  or  ground  flush.  Loose,  burned,  badly 
formed,  or  otherwise  defective  rivets  shall  be  replaced.   In  removing  de- 
fective rivets  care  shall  be  taken  not  to  injiiire  the  adjacent  metal  and,  if 
necessary,  they  shall  be  drilled  out.  Calking  or  recupping  of  defective  ri-7ets 
will  not  be  permitted.   In  any  case  when  a  cold  rivet  of  the  size  specified 
cannot  be  entered  with  light  tapping,  the  hole  shall  be  reamed  with  a  twist 
rearrer. 

(c)  Field  Welding.  -Welding  will  be  permitted  only  where  specif- 
ically called  for  on  the  drawings  or  as  authorized  by  the  contracting  officer. 
All  pieces  to  be  welded  shall  be  free  from  rust,  paint,  or  other  foreign 
matter  for  a  distance  of  not  less  than  i  inch  back  from  the' welding  edge. 

All  welding  shall  be  done  by  competent  v/elders  by  the  electric  arc 
method,  using  a  process  which  will  exclude  the  atteosphere  from  the  molden 
metal.  The  welding  shall  be  done  in  a  manner  that  will  produce  com.plete 
fusion  with  the  parent  iretal.   Unless  otherwise  specified,  the  applicable  current 
codes,  specifications,  and  recommended  practices  of  the  American  Welding 
Society  shall  govern  all  welding  work.   Certification  of  welders  will  not  be 
required  unless,  in  the  opinion  of  the  contracting  oficer,  inspection  of  the 
work  indicates  that  unsatisfactory  welds  are  being  produced. 

Field  welding  on  gates  will,  in  general,  be  only  for  the  purpose  of  calking 
joints  or  plugging  holes.  However,  welding  may  be  required  or  allowed  by  the 
contracting  officer  for  certain  other  minor  details. 

Deposited  weld  metal  shall  have  corrosion,  physical  and  chemical  character- 
istics consistent  with  those  of  the  base  metal.   Coated  welding  rods,  if  used, 
shall  be  of  the  heavily  coated  type. 

12-14.  PLUMBING. 

(a)  General.  -The  necessary  embedded  pipe  and  connections  for  the 
future  plumbing  system  shall  be  furnished  and  installed  as  shown  on  the  drawings. 
Joints  in  bell  and  spigot  pipe  shall  be  made  with  caulking  jute,  and  sulphur- 
base  joint  compound  approved  by  the  contracting  officer.   Joints  in  steel  or 
wrought  iron  pipe  shall  be  threaded.   Open  ends  of  pipe  shall  be  capped  or 
otherwise  protected  to  prevent  clogeinc  of  the  pipe  or  damage  to  the  ends. 

(b)  Payment.  -PayiDent  for  furnishing  and  installing  plumbing  under 
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this  contrect  will   be  mado  e.t  the  applicable  contract  linit   price   per  pound 
for  "Pipe;   Cast    Iron,"    "Pipe;    Wrought   Iron,"   or  "Pipe;   Black  Steel, 
Uiscellaneovis, "    which  payment  shall   include  the  cost   of  furnishing  joint 
material  and  making  pipe  connections  as  required. 

12-15.    pyJ^KDJG   AREAS. 

(a)  General.  -Parking  areas  shall  be   constructed  on  the  earth  dams 
near  the  guard  houses  and  on  each  beink  near  the  approaches  to  the  dam  v/here 
shown  on  the  drawings  or  directed   by  the    contracting  officer. 

(b)  Sub-grode.  -Sub-grade  for  the   parking  areas  on  the  earth  dams 
shall   be   the   compacted  fill  of  the  e£.rth  dams  left   one  foot   below  the  finished 
grade  of  the  parking  area.     Sub-grade   for  the   parking  areas  on  the  banks  of  the 
river  shall   be   waste  rock  and  earth  from  the  required  excavation  for  the  dCLm, 
which  shall  be  graded  uniformly  to  one  foot  below  the  finished  grade  of  the 
parking  arens  and  compacted  by  rollers  as  described  in  peragj-aph  4-04   (f)« 

(c)  Gravel  Surfacing.  -Bank  run  sand  and  gravel  complying  with  the 
specifications  for  sand  and  gravel  backing   (paragraph  4-05 (b)  shall  be   placed 
in  two  6- inch  layers  and  each  layer  compacted  to   provide  e   firm  surface  to  the 
sati^f '.ction  of  the  contracting  officer^     The  gravel  for  the  upper  course 
shall  be   free  from  stones  greater  than  3   inches   in  diameter.     After  the  upper 
course  has   been  compacted,    depressions  1   inch  or  more   in  depth  she.ll  be   filled 
and  re  compacted  to  provide  a  smooth  firm  surface  sloF>ed  for  good  surface 
drainage • 

(d)  Guard  Rail.  -A  two  gioard  rail  shall  be   installed  at  the  sides 
of  the  parking  areas  as  shown  on   the   plans.     The  guard  rail  shall  be  con- 
structed in  accordance  y/ith  the  requirements  of  paragraph  12-16. 

(e)  Payment.  -Payment  for  gravel  surfacing  for  parking  areas  will 
be  made  at  the   contract  unit  price   per  square  yard  for  "Rolled  Grevel 
Surface,"   which  price   shall   include  the  cost  of  preparing  the   sub-grade, 
furnishing,    piecing,   and  compacting  the  grevel  in  two  courses,   and  all  other 
expenses   incidental  thereto.     No  payment  vrill  be  made  for  placing  material 
below  the   sub-grade  of  the  parking  arees  on  the  river  bejiks  as  w^ste  material 
from  the   required  excavation  for  the  dam  is  to   be  disposed  of   in  those  areas. 
Payment  for  guard  rails   is  to  be  made  at  the   contract  unit   price   per  lineal 
foot  for  "Highway  Guard  Rail." 

12-16.      HIGH-.VAY  GUARD  RAIL. 

(a)  Qenercl,  -A  two  wire   guard  rail  shall  be   installed  along   the 
embankments  and  at  the   sides  of  parking  areas,   as  shown  on  the  drawings  or  as 
directed  by  the   contracting  officer.      Posts   shall  be   8-inch  diameter  fir, 
sound  and  free  from  defects.     All  posts  shall  be   pressure   creosote  treated  for 
the  full  length  in  accordance   with  the  requirements  of  Federal  Specification 
TT-'.V-571a  for  "'.Vood-Pr«servative ;    Preservative-Treatment"   as  shown  in  Table  I 
for  empty-cell  treatment  of  structural   timber  for  the   size  and  material  in- 
dicated.    Creosote   shall  conform  to  Federal  Specification  TT-W-566.     All  holes 
shall  be  drilled  before   creosoting.     '.Vire   rope  shall  conform  to  Federal 
Specification  RR-R-571  and  eunendment  4  dated  January  1941,    for  "Rope,    ,7ire," 
for  Type    III,    3  by  7,   annealed  steel,    galvanized  wire   rope.     Anchor  rods, 
clamp  bolts,    and  all  nietal  parts  and   fittings  shall  be  galvanized  iron.     The 
posts  shall  be  set  plumb,    evenly  sf-aced,    and  true   to   lines  and  grades  as 
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indicated  on  the  drawings.  The  wire  shall  be  put  through  hook  bolts  or 
through  posts  as  required,  and  shall  be  drawn  taut  and  fastened  securely  on 
both  ends  as  indicated.  Where  necessary,  cables  shall  be  neatly  qnd  carefully 
spliced  or  joined  by  means  of  metal  sockets  into  ■which  the  cable's  ends  are 
securely  fastened  by  pouring  full  of  molten  zinc.   Deadman  type  anchors  shall 
be  provided  qt  the  ends,  and  at  intervals  of  600  feet  as  indicated  on  the 
drawings. 

(b)  Payment .  -Payment  for  furnishing  and  installing  guard  rail, 
complete,  will  be  made  at  the  contract  unit  price  per  lineal  foot  for 
"Highway  Guard  Rail."  Measurement  will  be  made  from  center  to  center  of  end 
posts  plus  an  allowance  of  15  feet  for  each  anchorage. 

12-17.  ROOFS. 

(a)  General .  -The  foofs  of  the  guardhouses  shall  consist  of  a 
Class  "A"  reinforced  concrete  slab  with  a  wood  float  finish  and  shall  be  sloped 
to  drain  as  shown  on  the  drawings,  and  shall  have  a  4"^4"  fillet  strip  of 
concrete  around  the  perimeter  of  the  roof.  The  surface  of  the  concrete  shall 
be  sroooth  and  free  of  all  loose  material  and  shall  be  dry  before  application 

of  roof  finish, 

(b)  Roof  Surfacing.  -Four  layers  of  15-pound  asphalt-saturated  32 
inches  wide,  shall  be  placed  on  top  of  the  concrete,  each  laid  in  a  heavy 
mopped  coat  of  pitch  and  lapping  the  layer  below  by  2^  J  inches,  and  extend- 
ing to  the  top  edge  of  the  l^'xli*    fillet  strip,  see  paragraphs  9-30  ar.d  9-31' 
The  roof  shall  then  be  covered  with  not  less  than  400  pounds  per  100  square 
feet  of  washed  and  screened  gravel  of  approved  size,  embedded  in  a  he^vy 
uniform  coat  of  hot  pitch.  No  work  shall  be  executed  when  the  temperature  is 
less  than50°F»  The  completed  roof  shall  be  similar  and  equal  to  roofs 
constructed  in  conformity  with  Barrett  Type  kk   specifications. 

(c)  Flashing.  -Flashing  shall  conrist  of  four  layers  of  15-t)ound 
asphalt-saturated  felt,  each  laid  in  flashing  pitch  and  a  finish  layer  of 
mineral  surface  roofing  felt,  the  upper  edges  of  all  to  be  embedded  in  a 
suitable  flashing  groove  and  ceniented  in  place  with  pitch  of  a  suitable 
character. 

(d)  Drains.  -A  sump  type  cast  iron  roof  drain  with  dome  type 
strainer,  similiar  and  equal  in  quality  to  Type  k^3^   of  Josar.  Manufacturing 
Company  with  gravel  stop  and  clamping  ring,  shall  be  installed  in  each  roof. 
A  3-inch  wrought  iron  pipe  shall  be  installed  and  connected  to  the  roof  drain 
as  shown  on  the  drawings. 

(e)  Payment.  -Payment  for  furnishing  and  installinff  roof  surfacing 
complete,  flashinp',  and  roof  drains,  will  be  made  at  the  respective  contract 
unit  prices  for  "Roof  Surfacing,"  "Roof  Drains,"  and  "Pipe;  Wrought  Iron." 

12-18.   DOORS  AND   WINDOWS. 

(a)  Doors  and  Frames .  -Steel  doors  and  frames  shall  be  installed  in 
the  guard  houses  and  in  the  coripartrrents  of  the  bulkheads  as  shown  on  the 
drawings. 

(1)  General.  -Doors  and  freiJes  shall  be  of  the  hollow  steel 
type,  with  steel  panels  in  accordance  with  details  and  sizes  shown  on  the 
drawings,  and  shall  be  of  the  first-class  materials  and  workmanship  in  every 
way.   The  thickness  of  the  metal  Tor  the  various  doors  and  frames  shall  be  as 
shown  on  the  drawings.   Corners  shall  be  mitered,  welded,  and  ground  smooth 
to  produce  indisernible  joints.   Frames  and  doors  shalJ  be  reinforced  and  provided 
Tith  recesses,  cutouts,  drilled  or  tapped  holes  etc^,  as  required  to  suit  the 

12-7 


hardware  applied.  The  parts  of  the  dcxjrs  shall  be  so  constructed  as  to  be 
proof  againct  water  entering  and  being  retained  inside  the  tubular  rails  and 
stiles.  Doors  shall  have  beveled  edges  on  the  lock  stiles.  The  fraxaes  shall  be 
securely  anchored  to  the  masonry.  Doors  and  frames  shall  be  set  plumb  and  square 
and  the  doors  shall  fit  perfectly.  All  exterior  door  frames  shall  be  caulked 
against  the  masonry  with  an  approved  caulking  compound,  "Vulcatex"  or  equal,  of 
color  to  match  concrete. 

(2)  Weather  Stripping  and  Thresholds.  -  All  exterior  doors  shall 
be  rendered  thoroughly  weather-tight  by  the  installation  of  brass  threshold  and 
spring  bronze  weather  stripping,  as  approved  by  the  contracting  officer.  At  the 
bottom  of  the  Joors  the  weather  stripping  shall  be  cf  a  pattern  made  to  inter- 
lock with  the  threshold.  The  weather  stripping  shall  be  held  in  place  with  hard 
metal  screws  and  so  designed  and  installed  as  to  offer  no  reduction  in  the  effect- 
ive size  of  the  door  opening. 

(3)  Hardware.  -  Finish  hardware  shall  be  of  heavy  constniction 
and  suitable  for  the  doors  on  which  it  is  to  be  used,  and  shall  conform  to  re- 
quirements of  paragraph  9-28.  All  hardware  shall  be  fitted  at  the  factory  in  a 
neat  and  workmanlike  manner.  Hinges  shall  be  of  wrovight  bronze  with  bell  bearinge 
All  doors  shall  have  cylinder  locks  with  5  Pio  tumblers,  with  four  keys  for  each 
lock,  and  with  four  master  keys,  keyed  to  all  locks.  Double  doors  shall  have 
top  and  bottom  flush  bolts.  Eicterior  doors  shall  be  provided  with  door  stops 
with  hooks,  bumpers,  keepers,  and  door  closers  Type  3OOO,  size  IV,  Federal 
Specification  FF-H-121a,  Each  screen  door  shall  have  brass  or  bronze  hinges, 
latch  with  handle  or  knob  and  a  screen  door  closer  and  check. 

(b)  Windows,  -  V.indows  in  the  guard  houses  and  toilet  rooms  shall  be 
steel  sash  of  the  casement  type  and  windows  in  the  bulkhead  compartments  afcall 
be  of  the  horizontally  pivoted  type,  similar  and  equal  to  those  manufactured  by 
the  Detroit  Steel  Products  Company,  and  shall  be  provided  vrith  suitable  hinges, 
catches,  and  handles  for  their  proper  operation;  the  horizontally  pivoted  windows 
shall  be  provided  with  chains  for  operation  from  the  floor.  The  windows  shall 
be  set  into  place  with  exi)ansion  plugs  or  be  grouted  as  shown  on  the  drawings, 
and  caulked  from  the  outside  with  an  elastic  caulking  compound  similar  and  equal 
to  "Vulcatex"  of  a  color  to  blend  with  the  concrete. 

''c)  Glazing.  -  All  window  sash  shall  be  glazed  with  Type  B,  double 
strength,  "A"  quality  glass  prior  to  the  application  of  the  finish  paint  coats. 
Glass  shall  be  set  from  the  outside  for  casement  windows  and  from  the  inside 
for  horizontally  pivoted  windows  and  shall  be  embedded  in  special  steel  sash 
putty  to  avoid  direct  contact  with  steel.  Glass  shall  be  held  in  place  in  the 
window  sash  with  spring  steel  wire  glazing  clips.  The  putty  shall  be  cut  flush 
and  neatly  pointed.  After  completion  of  painting,  the  glass  shall  be  cleaned  of 
all  paint,  putty,  and  other  marks  in  a  manner  satisfactory  to  the  contracting 
officer. 

(d)  Screens.  -  Metal  screens  shall  be  installed  at  all  windows  and  at 
the  doors  in  the  guard  houses. 

(1)  General.  -  The  frames  shall  be  of  steel  tubular  construction, 
thoroughly  welded  and  reinforced  at  all  comers  so  as  to  prevent  water  entering 
the  tubes.  Frames  shall  be  of  such  size  as  to  give  sufficient  stiffness  and 
rigidity  to  hold  the  wire  cloth  tight.  All  screens  shall  be  so  constructed  as 
to  cover  the  opening  as  a  single  unit,  without  the  use  of  separate  filler  plates 
or  other  loose  pieces,  "ire  screen  cloth  shall  be  of  copper  or  bronze  wire, 
with  16  meshes  to  the  inch,  and  shall  be  neatly  and  securely  attached  to  the 
frame  by  metal  splines  which  shall  be  so  constructed  as  to  be  ea:.ily  removable 
for  rewiring. 

(2)  Window  Screens.  -  T.indow  screen  frames  shall  be  of  not  less 
than  No.  21;   D.  S.  Standard  Gage  Steel.  They  shall  be  conplete  with  all 
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necessary  bolts,  clips,  eyid  catches.  Screens  for  windows  in  the  bulkhead 
compartments  shall  b«  removable  from  the  inside, 

(3)  Screen  Doors,  -  Screen  door  frames  shall  be  of  not  leas 
than  No.  l8  U.  S.  Standard  Gage  Steel,  and  shall  have  2  tubular  cross  rails 
besides  the  top  and  bottom  rails.  One  shall  be  located  approximately  12 
inches  from  the  bottom  and  the  other  opposite  the  middle  rail  of  the  steel 
door.  The  space  between  the  2  bottom  cross  rails  shall  be  filled  with  a  metal 
kick  plate  of  not- less  than  No.  l8  gage.  The  wire  screen  cloth  below  the 
middle  rail  shall  be  protected  by  an  interlocked  bronze  ribbon  grille.  Hard- 
ware shall  be  as  specified  in  paragraph  12-l8(a)(3), 
(e)  Payment . 

(1)  Doors.  -  Ifeyment  for  furnishing,  installing,  and  painting 
steel  doors  complete  with  frames,  screen  doors,  hardware,  weather  stripping, 
and  thresholds  as  required  will  be  made  at  the  contract  unit  price  per  pound 
for  "Doors;  Steel." 

(2  )   Windows  •  -  Payment  for  furnishing,  installing,  glazing, 
and  painting  steel  sash  complete  with  window  screens,  hardware,  and  all 
necessary  appurtenances  will  be  made  at  the  contract  unit  price  per  poxind 
for  "Windows;  Steel,"' 

12-19.  5LAGF0LES. 

(e)  General .  »  Two  tapered  steel  tubing  flagpoles  similar  and 
equal  to  "Conetapered  *C'   Type,  heavy,"  as  manufactured  by  the  Pole  and  Tube 
Works,  Inc.,  Newark,  New  Jersey,  shall  be  furnished  and  installed  complete, 
one  on  each  guard  house,  as  shown  on  the  drawings.  Each  flagpole  shall  be 
fitted  with  a  gold  leaf  covered  copperball,  ball-bearing  revolving  bronze  truck 
and  i-inch  flexible  steel  rope  halyards  with  flag  snaps.  Bronze  cleats  shall 
be  mounted  on  the  walls  of  the  guard  houses  for  tying  the  halyards.  Mountings 
which  attach  the  flagpoles  to  the  masonry  shall  be  of  cast  bronze.  The  flagpoles 
shall  be  painted  in  accordance  with  the  requirements  of  Section  X. 

(b)  Payment »  -  Payment  for  furnishing  and  installing  flagpoles 
complete,  including  painting,  will  be  made  at  the  contract  vinit  price  each 
for  "Flagpoles. ■ 
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Iroquois  Dam 


Invitation  No, 


STATTDAJ©  GOVETCriEMT  .FOR.l  OF  BID 
(Construction  Contract) 


(Place)  

(Date)  


To  I  The  District  Engineer, 
U.  S»  Engineer  Office, 
Massena,  New  Yoi^. 

!•  In  compliance  with  your  invitation  for  bids  dated  


eind  subject  to  all  the  conditions  thereof,  the  undersigned, 


a  corporation  organized  and  existing  under  the  laws  of  the  State  of 


a  partnership  consisting  of 


or  an  individual  trading  as 


of  the  city  of 


hereby  proposes  to  furnish  all  plant,  labor,  and  raaterials  and  perform 
all  woric  required  for  the  construction  of  the  Iroquois  Dam  complete, 
at  the  locations  shown  and  to  tho  extent  indicated,  in  strict  accordance 
with  the  specifications,  schedules,  and  drawinr^s,  for  the  consideration 
of  the  following  prices: 

IROqUOIS  DAI.I 
XHEDULE  OF  BID  ITiil.S 


Item 
No» 


Designation 


nnit L 


Unit 
}uantitv ;  Price         i  Amount 


Excavation;   Cofferdam 
Timber  Cribs   in  Place 


Cu.Yd.:        107.400  :$_ 

•  « 

M.E.Mi  6,? 00  ,$_ 


:   $_ 
*:  $ 


IROQ,UOIS  D^ 
SCHEDULE  OF  BID  ITEMS  (continued) 


Item 

No. 

I                Designation 

i     unit      , 

Quantity 

unit 
:Price 

:        Mount 

3 

t   Crib  Sheathing( Bulkheads )i 

Sq.   Ft.    t 

16,000 

1$ 

U 

h 
5 

:   Steel  Sheet  Piling  in         i 

t   Place 

:   Crib  Fill                                   1 

Sq.   Ft. I 

t                    : 

Cu.   Yd.: 

64.300 
155»200 

:$ 

:$ 

6 

:    Barth  Fill;    Cofferdama        i 

Cu.   Yd.: 

298,500 

*:$ 

:$ 

7 

1   Rock  Fill;   Cofferdams         : 

Cu.  Yd.: 

106,700 

:*$ 

':% 

8 

:  Riprap;   Cofferdams 

Cu.  Yd.: 

20.800 

:$ 

:$ 

9 

;    Derrick  Stone;   Cofferdam.si 

Ton          : 

5,000 

:$ 

i$ 

10 

:   Cofferdam  Removal                  j 

Cu.  Yd.: 

569,000 

:$ 

:$ 

11 

:   Uawatering  Cofferdams          : 

Acre  Ft.: 

25,000 

:$ 

:$ 

12 

J    Excavation;    Common,   Dhtti      j 

Cu.  Yd.: 

657,200 

«$ 

:$ 

13 

:    Excavation;   Rock,   Dam         : 
:    Excavation;    Borrow                i 

: 

Cu.  Yd.i 

Cu.  Yd.: 

32,000 

100,000 

:$ 

:$ 

:$ 

U 

!$ 

15 

J    Excavationi   Common,   Canal j 
:   Excavation;   Rock,   Canal      i 

: 

Cu.  Yd.: 

Cu.  Yd.: 

2.412,000 
928,000 

:$ 
:$ 

:$ 

16 

:$ 

17 

:   Une  Erilling                         i 

Sq.   Ft.: 

45,000 

:$ 

!$ 

18 

19 
20 
21 

22 

:   Drilling  3-inch  Erplora-    : 
:    tory  Holes                                 : 
1   Drilling  6-inch  Concrete    : 
:    Cores                                             j 
J   Drilling  Foundation  Grout: 
:  Holes  in  Rock                          i 
:   Drilling  Foundation  Grout j 
I    K)les  in  Concrete                  i 
I   Core  Boxes                                j 

Lin  Ft. : 
Lin  Ft. : 
Lin  Ft.: 
Un  Ft.: 
Each        : 

15,000 

1,000 

10 , 000 

2,000 

200 

:$ 
1$ 
:$ 
i$ 

!$ 

:$ 

!$ 

!$ 

23 
2/t 

:  Providing     Pressure             i 

:  Grouting  Btjuipment                ; 
I   Pressure  Grouting                  : 

Sum-        ; 
Cu.    Ft.: 

Job 
10,000 

it 

:$ 

25 

I   Rock  Flour  in  Grout              : 

Cu.   Ft.: 

1.500 

:*$ 

:$ 

26 

:   Sand   in  Grout                           : 
:    Eirth  Fill;    Compacted          : 

Cu.   Ft.i 
Cu.   Yd.: 

1,500 

205,000 

':$ 

:$ 

27 

.'$ 

n 


SCHEDULE  (continued) 


Item 

NO. 

J                      Designation 

I       TMit   I 

Quantity 

Unit 
:Prlce 

Anoun^ 

28 
29 

J   Additional   Compaction 
1   Sand  and  Gravel  Backing 

:    Square   : 
:(100  sf): 
t    Cu.   Yd.: 

50,000 

6.500 

1$ 

: 

!$ 

30 

I  Riprap,   Dumped;    Class  A 
!   Riprap,   rxmped;    Class  B 

:   Cu.  Yd.: 
:   Cu.  Yd.: 

6.500 

8,900 

:$ 

:$ 

31 

:'$ 

32 

t  Rock  Fill;   R?ndcm 

;   Cu.  Yd.: 

50,000 

:$ 

33 

!  Rolled  Gravel  Surface 

J   Sq.  Yd.: 

23,000 

1$ 

!$ 

3h      . 

Seeded  Topsoil 

1    Acre       t 

2 

:$ 

:$ 

35      1 

Seeding 

:   Acre        : 

2 

:'$ 

i$ 

36  , 

37  1 

Concrete;   Class  A; 
Natural  Sand  Crushed 
!  Stone  Sand 
Concrete;   Class  JB: 
Natural  Sand  Crushed 
Stone  Sand 

:   Cu.  Yd. I 
:   Cu.  Yd.: 

3.500 
61,000 

:$ 

t                 i 

u 

38       :" 

Concrete;   Class  C; 
Natural  Sand  Crushed 
Stone  Sand 

:   Cu.  Yd.: 

179.000 

• 

':$ 

39       1 

Concrete  Stoplogs 

:   Sum         : 

Job 

:$ 

'.$ 

40        : 

Special  Bituninous  Filler 
Type  C 

;    Cu.   Ft.: 

170 

:*$ 

:$ 

41  i 

42  ! 

Steel  Erection;  Concrete 
Reinforcing 

Steel  Erectioni   Structur- 
al 
Steel  Rails;  Placing 

:   Lbs.        : 
:   Lbs.        : 

6.000,000 

6,800,000 

1$ 

*:$ 

43      i 

:   Lbs.        : 

581,000 

:$ 

$ 

hh       ': 

Spillway  Gates;    B*ection 

:   Lbs.        : 

22,600.000 

*»$ 

!$ 

45     ,   *: 

Gantry  Cranes;   Erection 

:Sum           t 

Job 

:*$ 

■■$ 

46  : 

47  i 

48  ': 

Steel  Forging 3 ;  Miscell- 
aneous 

Steel;   Structural,  Misc- 
ellaneous 
Iron;   Cast 

I   Lbs.        : 
:   Lbs.        : 
:   Lbs.        : 

2.500 

5,000 

20,000 

':$ 
1 

:$ 

':$              ! 

$ 
$ 
$ 

49        :' 

Pipe;   Cast  Iron 

:   Lbs.        : 

39.000 

.'$ 

$ 

50        : 

Pipe;  Wrought  Iron 

:  Lbs.        : 

2,000 

*:$               ': 

$ 

51        : 

Pipe;   Black  Steel 

:   Lbs.        : 

2,000 

:                  : 

$ 

III 


SCHEIXJLE  (continued) 


Item 

No, 

I            Desi/^nation 

Unit 

Q.uantity 

Unit 

Price 

A^u^unt 

52 

53 

t 

tPipe;   Concrete  Halved 

lEronze  Castings 

tCopper;  Sheet 

iCorxugated  Iron; 
:         Water  Stop 
t Doors;  Steel 
t 

Windows;  Steel 
t 
Highway  Guard  Rail 

Bridge  Guard  Rail 

Handrailing;   Steel  pipe 
2' 

Handrailing;   Steel   pi oe 

u- 

Safety  Treads 

[Roof  Drains 

Roof  Surfacing 

Flagpoles 

Conduit,  Metal 

Electric  Grounding  Systen 

Field  Office 

Field  Office  Extension 
: 

:  LinFt.   i 

1   Lbs.      t 

J  Lbs,      : 

:   Lbs.      : 

:  Lbs,      : 

:   Lbs,      X 

t  Linft,x 

:LinFt,    i 

:LinFt,    : 

iLinFt,    : 

:  Lbs,      : 

:   Each      : 

I  square    : 
:(100sf): 
:   Each      : 

:  Lbs,      J 

i:   Sum        : 

:  Sum       I 

:  Sum        : 
1                 1 

360 

2.700 

500 

• 
• 

4.300                 : 

• 
• 

700                : 
3,600 
2.60c 
2,600 
9,200 

300 

1,200 
2 

4 

2 

12,000 
Job 
Job 
Job 

1$ 

I 

5k 

:$ 

55 

$ 

56 
57    : 

$ 

58    : 

":$ 

•V 

59     1 

:*$ 

$_ 

$_ 

$_ 
$_ 

6o 

i$ 

61 

i$ 

62 

*;$            '. 

63 

t               i 

64 

:$ 

65 

'.$ 

66 

'.$            '. 

67     ! 

':% 

68     . 

':$            i 

69     '• 

;$     i 

:               i 

NOTES:  (a)  All  amounts  and  totals  given  above  will  be  subject 
to  verification  by  the  United  States,  In  case  of  variation  betwoon 
unit  bid  price  and  totals  shown  by  bidder,  the  unit  price  v.ixj.  oe 
considered  to  be  his  bid. 

(b)  All  bids  must  be  for  the  entire  work  and  must  have 
each  blank  space  filled  in, 

(c)  The  quantities  of  each  item  of  the  bid,  as  finally 
ascertained  at  the  close  of  the  contract.  In  the  units  given  and  the 
unit  prices  of  the  several  items  stated  by  the  bidder  in  the  accepted 
bid,  will  determine  the  total  payments  to  accrue  under  the  contract. 
The  unit  price  bid  for  each  item  must  allow  for  all  collateral  or  in- 
direct cost  connected  with  it. 


IV 


2,     i-DCPERIETICE.     (See   Invitation  for  Bids,   paragraph  l6.) 


3.    grATg.iENT  j:stablishing  p£k.:ai^jt  place  0¥  wsii:kss  aiid  finati- 

CIAL  STATUS.  (See  Invitation  for  Bids.) 


4.     PLAirr  TO  HE  USED  ON  TIIE  ?.'OIK«  (See  Invitation   for  Elds  and   paragrap: 
1-20  of  the  specifications.) 

(a)     Earthrork , 

(i)     Excavating:  Equiprr.ent. 


No. 

!     Type 

1      ...   V 

Manufacturer 

!  Capacity   :   Age    : 

Condition 

1           :              }           :        t 

> 

: 

(2)     Transporting  EcLuipment . 


No. 

Type 

!   I.:axiufactj.rer 

:    Capacity 

Age 

Condition 

! 

(3)      H^bankment  Equipment. 

(a)  Spreading;  and  Fiolling  Equipnent, 


(b) 

Pumping  and  Catering  Equipment. 

■  -J— 

• 

X 

: 

:         : 

: 

J                             2 

VI 


(_b)  Pumpinr  and  i'^aterinr.  S;L^ipgte^^^ »  (continued) 


(b)     Concrete. 

(1)     Eatchin/T  Equipment, 


(2)      Transporting  Equipnient « 


No.:      Type 

Manufacturer 

! 

:  Capacity 

:  Are 

:        Condition 

i 

i             : 

• 

t 
t 


(3)     I>Ii3cellaneou.s  Eguipraent , 


• 
• 

• 

!                           1 

• 
f 

t 
: 

! 

; 

! 

VII 


( c)   Drilling  Equipment. 


No •    :        Type 

.  Llanufacturer 

:   Ca;jacity 

!     Age 

:     Condition 

• 

1 

t 

i 
t 

(  d)     Grout  in*»  Equipment . 

t 

i 

•                              < 

t 

t                     i 
t 

i 

1                             i 

',                  i 

, 

t                                                :                               : 

(e)     Ccxapr3  3  3cd  Air  Esiuipr.:ent , 

1 

! 

i                            i 

i 

I 

, 

VIII 


(f )     Puraping-  Equipment 


No.:   Type      :  Manufacturer        :   Capacity   =  Age    '   Condition 

t        t                  t            >        : 

•                 •                                     •                        •               • 

t        t                  :            . 

: 

5 1 1 

: 

(g)     Miscellaneous  Equipnent. 


I I ; I 

:        t  :  t 

:         :  :  : 


5.  PLANT  LAY-QUT(SftF!  Invitation  for  Bids).  -  The  undersigned  has 
attached  herewith  the  plant  lay-out  prescribed  in  the  Invitation  for  Bids, 

6.  PROGRESS  CliARTS  (see  Invitation  for  Bids)'.  -  The  undersigned 
has  attached  herewith  the  progress  charts  prescribed  in  the  Invitation 
for  Bids. 

7.  It  is  hereby  warranted  that  in  the  event  award  is  made  to  the 
undersigned  there  will  be  used  in  the  perfomance  of  the  work  covered 
by  the  contract  only  such  uananufactured  articles,  inaterials,  and 
supplies  as  have  been  nined  or  produced  in  the  United  states,  and  only 
such  manufactured  articles,  materials,  and  supplies  as  have  been 
manufactured  in  the  United  States  substantially  all  from  articles, 
materials,  or  supplies  Tij  :ed,  produced,  or  manufactured,  as  the  case 
may  be,  in  the  United  States  except  as  noted  below  or  otherwise 
indicated  in  this  bid  or  authorized  in  the  specifications. 

8.  The  undersigned  agrees,  upon  receipt  of  written  notice  of 

the  acceptance  of  this  bid  within  days  after  the  date  of  opening 

of  the  bids,  to  execute  the  standsird  form  of  Government  contract,  in 
accordance  v:ith  the  bid  as  accepted,  and  give  performance  and  pay- 
ment bonds,  with  good  and  sufficient  surety  or  sureties,  for  the 
faithful  performance  of  the  contract,  and  for  the  protection  of 
all  persons  supplying  labor  and  materials  in  the  prosecution  of  the 
work,  within days  after  the  prescribed  forras  are  presented 


IX 


for  signature. 

9«  The  undersigned  a^prees  to  begin  the  T7ork  rithin  calendar 

days  after  date  of  receipt  of  notice  to  proceed,  and  complete  it  v?i th- 
in    calendar  days  aft-r  date  of  receipt  of  said  notice  to  proceed. 


(Bidder) 


BX. 


(Name  and  Title) 


(Business  Address) 

NOTKi  F>ead  Standard  Government  Instructions  to  Bidders  before  preparing 

this  bid. 


PART  TWO 


IROQUOIS  DAM 


PURCHASE  SPECIFICATIONS 


a.  Structural  Steel  and  Reinforcing  Steel. 

b.  Spillway  Gates. 

c.  Gantry  Cranes. 


Appendix  III-ii(2) 


^PTE 

Due  to  lack  of  time  and  the  present  uncertainty  as  to 
final  construction  and  shipping  schedules  and  the 
final  contract  form  desired,  only  the  sections  dealing 
with  technical  requirements  for  the  furnishing  of 
materials  and  equipment  have  been  included  in  each 
specification.  It  is  intended  that  the  general 
provisions  of  the  contract,  in  each  case,  will  be  in- 
cluded in  Section  I  which  has  been  purposely  omitted. 


IBO:iUOIS  DAM 


Specifications 
For 
STRUCTURAL  STEEL  &  REINFORCING  3T£EL 


Specifications:  Iroquois  Dam 

SECTION  II  -  RE:;UIREP.ffiNTS 

2-01.  MATERIAL  REQUIRED.  -  The  material  required  under  this  contract 
consists  of  the  following  itams: 

(a)  Gate  guide  towers  for  all  piers  and  for  the  spillway  ends 
of  the  east  and  west  bulkheads,  including  sills,  he.-ter  casings,  and  the 
structural  supports  for  the  dogging  equipment ;  but  not  including  track  and 
guide  rails,  dogg^ut^  equipment  or  heaters. 

(b)  Pi;ir  nose  amor  for  all  piers  and  for  the  spillway  ends 
of  the  east  and  west  bulkheads. 

(c )  Crane  runway  girders  for  the  40  spans  of  the  spillway. 

(d)  Highway  bridge  steel  for  the  40  spans  of  the  spillway  and 
for  the  east  and  west  bulkheads. 

(e)  Steel  for  all  construction  and  expansion  joints  in  the 
spillway  deck  and  in  the  east  and  west  bulkheads. 

(f )  Crane  runway  rails  from  the  east  end  of  the  east  bulkhead 
to  the  ea.jt  end  of  the  west  bulkhe-d,  including  rail  clips,  splice  bars, 
bolts  and  other  necessary  appurtenances. 

(g;  The  enclosure  for  the  crane  current  collector  bars  from 
the  east  end  of  the  east  bulkhead  to  the  east  end  of  the  west  bulkhead. 

(h)  Ladders  and  platforms  at  each  gate  slot  for  all  gate 
openings. 

(i;  Miscellaneous  items  of  structural  steel,  including  the 
gantry  crane  stops  at  the  ends  of  the  runway,  sump-pump  supports,  gate 
guide  steel  in  the  gate  repair  chamber,  temporary  foot-bridf^ss  ofl  the 
piers,  and  other  items  on  the  dam  as  directed  by  the  contracting  officer. 

(j)  Reinforcing  steel  for  the  e:  st  and  7/e3t  bulkheads  and  for 
the  spillway  section. 

2-02.   SCHEDULE  A.  -  Schedule  A  covers  the  furnishing  of  all  items 
from  (a  J  to  (i;  inclusive  as  specified  in  paragraph  2-Cl,  and  including 
all  necessary  appurtencnces  such  as  bolts,  anchors  and  pipe  sleeves, 

2-03,   SCHEDULE  B.  -  Schedule  B  covers  the  furnishing  of  all  reinforc- 
ing steel  as  specified  in  paragraph  2-01,  item  (j), 

2-04.   COORDINATION  OF  DSSIGSfS.  -  The  contractor  shall  coordinate  his 
designs  and  detailed  drawings  with  those  of  related  structures  by  means  of 
drawings  or  information  which  will  be  furnished  by  the  contracting  officer. 

Any  other  information  which  is  necessary  for  furnishing  the 
required  materials,  and  which  is  at  present  lacking  in  the  drawings  or 
specifications,  will  be  furnished  by  the  contracting  officer  by  means  of 
later  detailed  drawings  or  otherwise. 

Holes  which  are  to  be  used  for  connections  of  equipment  not 
furnished  by  the  contractor  sh.ll  be  drilled  or  re..ned  to  met;il  template 
furnished  by  the  contracting  officer  or  made  from  inforxation  given  by 
him;  or  drilled  or  reamed  with  parts  assembled,  /.ll  teiiplates  shall  be 
and  remain  the  property  of  the  Government. 
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Specificotions:      Iroquois  Dam 

s::CTioi:  iii  -  U!:it  sttgssis 

3-01.      STIfJCTCRy.   CATSCrr  STEJL.   -   The  unit  stresses   in  structure! 
ctrboii  steel   sliall    not  exceed   those  corresuonding  to  sn  18,000  pound  per 
scucre  inch  bcse  as  specified   in  the  American  Institute  of  Steel   Construe 
tion's   "Specifier tion  for  tho  design.   Fabrication  and  Erection  of  Struc- 
tural   Steel   for  Buildin^-s"  as  revised  Januar:,',  1934* 

3-02.      STRJCTJR/'i  SILICO::  STEH..    -  The  unit  stresses   in  stractural 
silicon  steel   shal]    not  exceed   those  corresponding   to  a   24,000  poimd  per 
square  inch  b?.se, 

3-03.     VTELDS.   -   The  unit  stresses   in  welds  shell   not  exceed   the   fol- 
io   ir.r; 

Sl'iear 11,300  lb.   per  sq.   in. 

Tension 13,000   "  «        «        « 

Cojnpression   (on  butt     elds)    .   IjiOOO   "  «        ■        « 
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specifications  5      Iroquis   Dam 

SECTION    IV    -    DESIGN  LOADS 

4-01.      GATE  GUIDE  TOWERS.    -  The    towers   shall   be  desig-ned   to  witlistand 
the  ma/.imuii)   loading  conditions  during  construction  and,    after  compio  tioti 
of  the   piers,    to  transmit   the  maximum   loads   from  the    tracK   rails  and  froui 
th:r   gate   dogs   to    the  pier   concrete.      Each  gate   dog  grillage,    which   is  part 
of   the   toAers,    shall   be  designed  to   support   a   load   of  287.300  pounds   at    the 
dog  seat   and   to  distribute   the   resulting  reaction  from  the  dog  casting 
through   tr.e   bearing  pad,    pivot    pin   and   supporting   beams   to    the   pier. 

4-02.      CRANE  RUMWAY  GIRDERS. 

(a)  Loading.    -   Each  girder  shall    be   designed   for   the  moving   loads 
from  one  four-wheel  crane   truck  with  wheels  spaced   3'-4'-3'    o"  centers,    in 
addition   to  the  deal   load  o€  the   girder.      The   static   vertical    load  per  vwheel 
shall    be    taken  as  80,000  pounds   and    shall   be   incraased   2^"^  for   impact   al- 
lowance . 

(b)  Cajaber.  -  The  girders  shall  be  cambered  an  amount  equal  to 
the  maximum  computed  deflection  due  to  the  dead  load  plus  one-half  of  the 
live    load. 

4-03.      HIGHWAY  BRIDGE  STEEL. 

(a)  I^ad i ng .    -  The   highway  steel  shall    be  designed   for  a   H-20 
truck   loading  as   specified  by  the  American  Association  of  State  Highway 
Officials. 

(b)  Camber.    -   The    highway  bridge  girders  shall   be   cambered   an 
amount   equal   to  the  maximum  computed  deflection  due   to   the  dead    load  of 
steel  and   concrete.      The   weight   of  concrete   for  this   purpose   shall   be 
assumed  as    155  pounds   per  cubic   foot,    with  no  allowance   for  minor  openings. 

4-04.      CRANE  RAIIS.    -   The   crane   rails   and   anchors   shall   be   designed 
for   the  maximuiQ  vertical  and   horizontal   loads  from  the  crane  truck  wheels, 
with  the   crane    in  static   or  operating  condition.      The   horizontal    loads   on 
the   rail  head   shall    be   assumed   as   20^  of   the    vertical   loads. 

4-05.  PLATFORMS  AND  FOOT-aiUDGES .  .  The  platforms  and  foot-bridges 
shall  be  designed  for  a  Hve  load  of  200  pounds  per  square  foot  over  the 
entire   area. 

4-06.      GANTRY  CRANE  STOPS.    -  The  gantry  crane  stops  snail   be  designed 
for  a   horizontal   load   resulting  from  collision  of  the    loaded  gantry  crane 
running  at   full  speed   with   poAer  oft.      73?^  of   the   total    load  shall  be 
applied  at   each  stop  at  the  elevation  of    the  crane    bumper.      In   computing 
the   horizontal   load,    the   speed  of  the   crane   shall    be   assumed   as   reduced 
from  full    speed    to   zero    .vilhin   a  distance  of  travel   equal    to  the   maxiiHum 
movement   of   the    bumper   plunger   on   the   crane   truck. 
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Specifications:     Iroquois  Dum 

SECTION  V  -  STOUOTtTRAL  DETAILS 

5-01.       General,   -  The  3ui<ie  towers,   pier  nose  e-rmor,  crane  rumv.:y  cird^ 
ere,    hi^^h-.vay  brid£e  cirders  and  brecin;^,   and   the  construction  .ird  exp>..nsion 
joint  details   3h:ill  be  of  strictural  steel  shsipes  and  pl;:tes.     Shop  connec- 
tions shall,   in  general,   be  riveted  or  welded  :^nd  field  connections  sh:.ll 
be  rlvetf^d  or  bolt'^d  as   indicated  on   the  dr  .wines  or  as  ..pproved  by  the 
contricting  officer.     V/ebs  of  b^ams  and  ch.^:nnels  sh   11  be  not   lesr.  th.n  1/4 
inch  thick.     All  other  stmctural  m;.teri;-il  except  fillers  shall  be  not  less 
than  3  '°   inch  thick.      Exc^-)pt  as  otherwise  specified  or  shc-.vn  on   the   dr.-v/- 
ings,   the  design  shell  be   in  accordance  with  the  Ar.erican  Institute  of 
Steel  Construction's   "Specification  fcr  the  Desirn,  Fubriution,  .;nd  ^i-ec- 
tion  of  Structural  3teel  for  Buildint:3"   us  revised  January,   I936. 

S-C.       GATE  GUIDE  T0:rSB3.  -  In  general,   construction  of   the  ^uide 
tov/er  sribll  be  as  shown  on  the  Government's  drawings.     Particular  care 
shall  be  exercised   in  the  design  that  the  re.i  ;ired  tolerances  ^n^^  clear- 
ances are  '"^intained  end  that  the  powers  may  be  accurately  plumbed  ^^nd  beld 
in  trie  position  in  the  fi3ld  while  concrete  is  being  poured  around  then-. 
Shop  connections  s};..ll  be  welded,    b"t   the  £7*illai::es  for  supportin^:  the  jate 
dot,s  sh„ll   be  riveted.     The  pin  plates  shall  be  racr.ined  accurately  to   the 
required   bevel  and  the  holes  reaped  for  ^   loose  fit  on  the  pin  after  rivet- 
ing the  entire  grilla.je  assembly,     Tov/er  splicos  shall  bo  -^illed  and  sh^ll 
be  bolt:^d  v/ith  turned  bolts   in  reared  lioles, 

5-C,.     CR.:::E  RUIaVAY  GIRDERS.    -  The  crane  runway   ?;irdsrs  shall    be  of 
the  double  web  type  with  top  cover  pl..te  and  diaphra^Tris  as  shown  ofl  the 
Government's  drawings.     They  shall   be  of  riveted  construction  snd  shall  be 
proportion3d  by   the  m.oment  of  inertia  of  the  net   -ection.     Holes  for  the 
crane  rail  anchor   bolts  shall  be  sub-punched  and  re-r-ied  to  tenplate;  and 
all  details  shall  be  such  that   the  :;:irders  may  be  accurately  3lii:ned  and 
the  crane  track  ^^auge  on  the  com.pleted  runway  accurately  set  and  -maintained. 
End    bearing  details  shall   adequately  provide  for  movement  due  to  tem.pera- 
ture   changes.     All  girders   shall   be  com.pletely  shop  fabricated  and  shopped 
in  one  piece  except  for  end  bearings.     Provision  shall  be  m-de  for  attach- 
ment of  all  railin^-s,   ladders,   conduit  boxes,   current  collector  enclosures 
and  other  requir-^d  fitting's.     The  girders  shall  be  ccmbered  as  specified 
in  paragraph  4-02   (b), 

5-C4,        HIGEVAY  BRIDGE  STEEL.   -  The  hirhway  brid.  e   steel  shall  consist 
of  four  roll')d   section  girders   in  each  span,   properly  braced,     ;.ll  connec- 
tions shall   be  riveted.     End  bearing  details  shall  adequately  provide  for 
movement  due   to   temp^rat-ire  ch:.nges.     The  jirders  shall  be  cambered  c;s 
specified   in   p>.r.. graph  4-0;    (b), 

5-O5.       CRAIIE  RAILS.   -  The  rails  shall  be  Lorain  cr.ne  rails.  Section 
No.    175-415   and   sh...ll  be  furnished  complete  with  splice   plates,   clips, 
bolts   .:nd  other  necessary  fittings.     The  rails  sh^.ll  be  accun.tely  formed 
to  the  required  curvature. 

5-06.        LADDERS,   PLATFOR^'5  AJJD  FC0T-BRIDGS3.   -  Ladders,    platforms  and 
foot-brid:;es  shall  b'^  provided  at  all   locations  shown  on   the  drawings  or 
required  by   the  design.     Ladders  shall  be  not  less  than  14  inches  wide, 
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with  1  inch  diameter  rungs  spaced  12  inches  on  centers  between  2-1/2  inch 
by  3/8  inch  side  bars.  The  rungs  shall  be  inserted  1/4  inch  in  punched 
holes  on  the  side  bars  and  welded  on  both  sides  of  the  aide  bars.  The 
ladders  shall  be  equipped  with  circular  safety  guards  of  adequate  design 
where  indicated  on  the  drawings. 

The  platfornis  and  foot-bridjes  shell  consist  of  steel  rolled 
sections  with  grating  floor,  and  shall  be  provided  with  steel  angle  or 
pipe  railing  as  required, 

5-07.   GANTRY  CRANE  STOPS.  -  The  crane  stops  shall  be  of  structural 
steel  framing  with  a  steel  striking  plate  for  the  crane  bumpers.  Two 
stops  are  to  be  placed  at  each  end  of  the  crane  runway,  one  at  each  end  of 
each  rail.  The  frar^ing  shall  be  designed  to  transmit  the  load  specified 
in  p^iragraph  4-0?  from  the  striking  plate  to  the  bulkhead  concrete.   It  is 
intended  that  the  steel  framing  of  the  crane  stops  will  be  enc  :sed  in  con- 
crete. 

5-08.   EXPANSION  AND  CONSTRUCTION  JOICT  STEEL.  -  Expansion  joint  steel 
shall  consist  of  curb  angles,  with  welded  strap  anchors,  supporting  heavy 
sliding  cover  plates  with  interlocking  teeth  on  the  roadway  portion  of  the 
bridge  and  plates  with  beveled  edges  on  the  sidewalk  portion.  Construc- 
tion joint  steel  shall  consist  of  curb  angles,  with  welded  strap  anchors, 
separated  at  the  bottom  by  a  bar  welded  on  the  angle  on  one  side  of  the 
joint  to  provide  a  slot  for  filling  with  expansion  joint  material, 

5-09.   COLLECTOR  BARS  EKCLOSLTiE.  -  The  enclosure  for  the  collector 
bars  shall  be  of  plates  and  angles  for  attachment  in  the  field  to  the  up- 
stream side  of  the  upstream  crane  girder.  There  shall  be  a  rs^^ovable 
steel  plate  cover  attached  with  bronze  screv/s.  Provision  shall  be  made 
for  connection  of  the;  supports  for  the  current  conductors  nd   the  design 
shnll  be  such  as  to  permit  removal  and  replacement  of  the  supports.  Ship- 
ment shall  be  made  in  sections  not  to  exceed  about  twenty  feet  in  length, 

5-10,   PIER  NOSE  ARI.:OR.  -  Pior  nose  arnor  shall  consist  of  heavy  steel 
angles  with  welded  strap  anchors.  At  the  east  and  west  bulkheads  the  armor 
shall  be  of  heavy  plate  bent  to  the  shape  of  the  bulkhead  corner  and  with 
strap  anchors  welded  on. 
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specif ice tion:      Iroquois  Dam 

SrCTio::  VI  -  F;i3RiCATic::  c?  strjctural  stizl 

6-01.      CS^'FRAL.    -  Fabrication  of  structural   steel    shall  be  in  accord- 
ance ■«  ith  Section  25  of  the   "Specification  for  the  Design,   Fabrication  and 
Erection  of  Structural   Steel   for  Buildings"   as   adopted  by   the  /jaerican 
Institute  of  Steel    Construction  as   revised    in  1936«    except  as  may  be  other- 
/ise  noted  in   these  specifications. 

Fabrication  of  plate  girders    shall  be  in  accordance    .ith  Sec- 
tion V  of   the  Americ;  n  Rail>vay  Engineering  Association's    "Specifications 
for  Steel    Rail./ay  Bridt,es,"  dated  1940« 

6-02.     V/ELDiriG. 

(a)  Genr'ral .    -  All    /elding  except  as  ctherftise  specified   siiall 
be  done  in  accordance  v/ith   the  applicable  current  Codes,   Specifications, 
and   ReconiT.ended  Practices  of   the  American  Telding  Society, 

Parts  to  be    .'elded  shall  be  rigidly  held  by  sufficient  clamps 
or  other  ad-stuiate  means    to  keep  the  parts  in  close  contact  and  in  accurate 
position.      Adequate  precautions  shall  be   taken  to  minimize  locked-up  stresses 
and  distortion  due   to  heat. 

Fillet  .velds  in  sizes  up  to  l/i|  inch  shell  be  made  in  one  pass, 
and  Icrger  .-'elds  shall  be  made  in  tvo  or  more  passes.  Successive  be^ds  or 
layers  shall  be  uniform  in   thickness. 

Each  Uyer  of  weld  metal   shall  be   thoroughly  cleaned  before  sub-    . 
se.-.uent  layers  are   deposited.     Upon  completion,   each    /eld   shall  be   thor- 
oughly cleaned  and  brushed  %vith  -wire  brushes,   and  extraneous  nodules  of 
A-eld  metal   shall  be  removed  by  chipping. 

Wherever  there   is  danger  of   the  assembled   structure  or  member 
becoming  -Aarned  or  distorted  by  localized  welding  stresses,    the  .velds  shall 
be  thorou£hly  peened    vith  a  pneumatic   tool    to  relieve  such  stresses. 

All  v/elds  shall  b<    free  from  unsound  metal,    cracks,  overlap,  and 
feather  edges.     ?!inor  imp' rfections   in  .velds  may  be  chipped  out  and   the  de- 
fect re./elded,   subject   to  approval.     Distortions  due  to  i?elding  or  stress- 
relieving  shall   be   corrected  by  pressing  and  not  by  blo*s. 

"Welding  shall  be  done  only  by  -nelders  properly  qualified  in  the 
vork  of   the  actual   process  emp'oyed.      The   contractor  shall  assign  to   cl  ch 
'.•/elder  an   identifying  number,   letter  or  symbol   .vhich  shall  be  stamped  in 
the  metal  adjacent   to  u..d  at  intervals  of  not  more   than  three  feet  along 
ell  -.If elds  '.-rhich  he  makes. 

(b)  Cuelification  of  Welders.   -  Before  beginning  the  produc- 
tion of  "elded  .vork,    th"^   contrcctor  slic.ll, furnish  to    the   contracting  officer 
satisfactory  evidence,    in   the  form  of  a   certificate  by  a   recognized    testing 
egenc^   or  by  actual    demonstration,    that   each  ..elder   to  be  employed  on   the 
vork  of  tliis  contract  has  .vithin  one  yef:r  of  Xtie  date  of   this   contract  satis- 
factorily performed    the  qualific'  tion   tests  prescribed  by  the  American  Teld- 
ing  Society   in   its  Ictest   "Code   for  Fusion  '"elding  and  Gas   Cutting  in  Build- 
ing  Construction"     using  the  detailed  procedure  to  be  follo.ved   in  actual 
production  under   this   contract. 

The  contractor  shall   require  any  welder  to  repeat   thiese  tests  when 
in   the  opinion  of   the  contracting  officer   the  -.vork   indicates  a   reasonable 
doubt  of   the   welder's  efficiency, 

6-03.     ^CFJCT.L'J'SHI?.   -  All    vorkmanship  shall  be  first-class  and  shall 
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be  done  by  workmen  skilled  in   their  various    trades.     Tolerances  fits  and 
finish  shall    conform  -.vith   the  best  modem  shop  practices   in  rminufacture  of 
finished  products  of  a  nature  similar   to   tiiose  covered  by    these  specifica- 
tions. 

6-04.     SIIOP  ASSSvIBLY.    -  Each  guide   to-ver  shall  bt   completely  assembled 
in   the   contractor's  shop  prior  to  shipment.     Each  asse.-nbly  will   be  inspected 
and  checked  by  the   contractin£'  officer  or  by  his  authorized   representative 
and  any  errors,   omissions,  or  inaccuracies  discovered  shall  be  promptly   cor- 
rected by    the   contractor,     '^hile  assembled,   ell   shi^jping  pieces  shall  be   so 
matchiuarked   that   they  may  be  erected   in    the  field   in   the  saiue  relative  posi- 
tion.     There  shall   be  no  disassembling^   in  preppration   for  shipjin£  or  for 
any  other  purpose  until    inspection  hcs  been  made,. 


6-05.        PREPARATION  FOR  SHIP^ffiNT.   -  The   contractor  shall   prepare  all 
terials  and   articles  for  shipment  in  such  manner  as    to  facilitate  handling 
and  to  protect  them  from  damage  in  transit;   and  shall  be  responsible  for 
and  shall  make  good  any  and  all   damage  due  to   improper  preparation  and  load- 
ing  for  shipment.      All   threads  ar.d  finished  surfaces  shall  be  protected  as 
specified   in  Section  VIII.     All   small  parts   shall  be   contained   in  properly 
marked  boxes     and   each  box  shall    contain  a  list  sho.ving  tlie  coiitents.     Each 
shippin(_  piece  shall  be  marked   in  accordance  with  approved   assembly  draw- 
ings.    :.!arks  shrll   be  legible  and  so  placed  a.s   to  be  visible  when  the  piece 
is  being  erected.      Each  piece  weighing  more   than  one   ton   shall   have  its 
approximate  "-veight  marked  on  it. 


ma 
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Sp«oifioatioas   for  Iroquois  Dam, 

SECTION  VII  -    L!ATERIALS 
7-01.    GENERAL 

(a)  Materials.    -All   materials    shall   be   of  ne'v  and    unused    stock, 
aad   free  firora  defects.      Substitutioa   of   size   of    sections   and   materials    from 
that  shown  on  the  drawings   or   required    in  the   specifications    shall    not  be 
made   t3xcept   on  written  approval    of    the    contracting   officer   and    provided   that 
the   cost   to    the  Govtjrnjnent   shall   not  be    increased    thereby. 

Materials  indicated  on  the  drawings  or  required  In  the  work  and  not 
covered  elsev/here  in  these  specifications  by  detailed  requireraeats,  shall  con- 
form  to    the   requirements    of    this    section. 

Any   materials   required  which  are  not   covarsd    by  detailed    specifica- 
tions  herein   or    elsawhere   in  the    specifications    shall   conform     to   the  applica- 
ble Federal   Specifications,    grade   and/or   class   as   required   or,  in  case   where 
there   are   no   applicable  Federal   Specif icatioas,    to   applicable   specifications 
of   the  Amsrican   Society   for  Testing   Ifcterials    (A.S.T-Ii.).       In  all    other    cases 
not    specifically   covered    in   these    specifications   the   contractor    shall   famish 
the   highest   grade   commercial   material      or   product. 

(b)  Inspection,    Aoceptaace   sind   Rejection  of   Infeter  ials .-    All   materials 
shall    be    subject   at   all    times  to    inspection   by   the    contracting  officer   who  will 
select   such    samples    in   such  quantities   as   he   may  deem  necessary   and   subject   the 
same   to   such   tests   as   may   be  necessary   to    determine   their   qualities  as    h«rein 
specified,    and  he   will   accept   or   reject  .•iiat3rials    in  accordance   with  the   re- 
sults  of   such   test.      Tests    may  be   repeated    upon  arrival    of   the   various    ship- 
ments  at  the    si-te    of   the  work  as   may   ba  necessary  to   insure   the   acceptance   of 
only   such  materials  as   will    comply  with  the   provisions    of   the   plans   and    speci- 
fications. 

(c)  Test   Specimans.-   Special    test    specimans    shall   be   furnished   by 
the   contractor   on   request;    and    shall    be   of    such   shape   and   number   as  designated; 
and    shall    in  general    conform   to  Federal   Specifications   or   the    specifications 

of   the   American  Society   for   Testing  klaterials   as   to    shape,     size,    and   method   of 
testing. 

(d)  Mill   Test   Reports.    -  Mill    test   reports    certified    to   by  qualified 
technicians    shall    be   furnished   when  required   for  all   material    entering    into 
this   work  and   will,    in  general,    be   the  basis    of   acceptance   or   rejection  of   the 
matjrials.      The   contracting   officer   may,    however,    require    of   the    contractor 
special    chemioal    or    physical    tests    on  any   part  of   the   material    if   in  his   opin- 
ion  the   conditions   justify  such  a  check. 

(e)  Federal  Specifications.  -  Copies  of  Federal  Specifications  re- 
ferred to  herein  may  oe  procured  from  the  Superintendent  of  Documents,  Gov- 
ernment Printing  Office,  Washington,  D*  C ,  at  a  price  of  five  or  ten  cents 
each.  '.Vhen  the  term;  "Federal  Specifications"  or  "A.S-T.L!.  Specifications" 
is  cited,  the  reference  shall  be  construed  to  mean  the  specification  as  modi- 
fied by  any  amendments  promulgated  before  the  date  of  opening  bids  for  the 
contract. 

7-02.    STRUCTURAL  CARBON  STEEL.    -   Structural    carbon   steel    shall    conform 
to   Federal   Specification  QQ-S-711a    for   "Steel,    Structural;    (for)    Bridges," 
Class    A.      Surface    imperfections    shall   be   remedied   by   arc-welding   and   accord- 
ing  to  Government   practice.      The   chemical    properties    of   the    steel    shall   be 
such   as   to    permit    it   to   be   readily  welded   by   this    procoss. 
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7-03.  RIVET  STEEL.  -Pivet  ateel  shall  conforir.  to  Federal  Specification 
QQ-3_711a  for  "Steel.  Structural;  (for)  Pridge.s,"  Class  C. 

7-OZi.   BOLTS  AND  NUTS. 

(a)  Unless  otherwise  specified  or  called  fcr  on  the  dra',ving3,  the 
material  for  bolts  and  nuts  shall  conform  to  the  Standard  Specification  of  the 
A.S.T.M.  for  "Commercial  Quality  Hut  Rolled  Bar  Steels."   Dosignation  A  l07-i|0. 
Grades  22,  23,  2ln,   or  25. 

(b)  The  material  for  bronze  bolts  and  nuts  shall  conforni  to  Federal 
Specification  Q,Q,-B-636  for  "Brass,  Naval;  Ears,  Plates,  Rods,  Shapes,  Sheets, 
and  Strips,"  Type  I,  half  hard. 

(c)  The.  material  for  bolts  and  nuts  of  "high  Strength  steel"  shall 
conform  to  the  Tentative  Sjpeciflcation  of  the  A.S.T.M.  for  "Alloy-Steel  Forg- 
ings  for  General  Industrial  Use,"  Designation  A  237-40T,  Class  D. 

7-05.  STEEL  RAILS.  -The  crane  track  rails  shall  be  new,  175  pound,  section 
175-^18.  ar^d  shall  confoi-m  to  the  Standard  Specifications  of  the  American  Society 
for  Testing  Materials  for  "Open-Hearth  Steel  Girder  Rails  of  Plain,  Grooved, 
and  Guard  Types,"  Designation  A2-27,  Class  A,  No.  1.  The  rails  shall  be  heat- 
treated  throughout  their  length  and  cross  section  by  heating  uniformly  to 
above  the  critical  temperature,  quenching  and  tempeiing  to  produce  a  Erinell 
hardness  of  320  to  350-   ^H  heating,  quenching  and  tempering  shall  be  done 
with  equipment  which  will  accommodate  the  entire  length  of  each  piece.   After 
heat-treatment,  the  rails  shall  be  smooth  on  the  head  and  the  required  curvature 
of  the  rail  axis  maintained. 

7-06»'  SPLICE  BARS.  -All  splice  bars  shall  be  new  and  shall  conform  to  the 
Standard  Specification  of  the  American  Society  for  Testing  Materials  for  "Low- 
Carbon-Steel  Joint  Bars,"  Designation  A3-33. 

7-07.   RAIL  CLIPS.  -Rail  clips  shall  be  either  structural  steel,  forged  steel 
or  cast  steel,  in  accordance  with  the  standard  practice  of  the  contractor. 

7-08.   FLOOR  GRATING.  -Floor  grating  shall  conform  to  Federal  Specifications 
RR-G-66la  for  "Grating,  Steel,  Floor  (Except  for  Naval  Vessels),"  Type  I  with 
welded  cross  members  and  of  dimensions  as  shown  on  drawings. 

7-09.  '.TEID  RODS  AND  DEPOSITED  WELD  METAL.  -lYeld  rods  shall  be  of  the  heavily- 
coated  type.   Deposited  weld  metal  shall  have  a  corrosion  resistance  at  least 
equal  to  that  of  mild  steel.  The  ultimate  strength  of  the  metal  shall  be  not 
less  than  60,000  pounds  per  square  inch  and  the  elongation  in  2  inches  not  less 
than  20  per  cent. 

7-10.  REINFORCING  STEEL:   CONCRETE.  -Reinforcing  steel  shall  conform  to 
Federal  Specification  Q,q-B-71a  for  "Bars;  Reinforcement,  (for)  Concrete,"  Type 
B.  Strai^t  bars  shall  be  Grade  2  (Intermediate,  Billet  Steel),  Gra-Je  k   (Hard 
Billet  Steel)  or  Grade  5  (Hard,  Rail  Steel).  All  bent  bars  shall  be  of  Grade  2 
(Intern^diate,  Billet  Steel)  or  grade  3  (Intermediate,  Car  Axle  Steel).  The 
steel  shall  be  properly  identified  as  to  grade. 
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Specifications:      Iroquois  Dam 

SECTION  VII 1-    PAINTS  AND  PAINTING 

8-01.     GENERAL.    _  All  paint,    when  applied,    shall   provide  a  satisfac- 
tory film  and  a   smooth  even  surface,   except  when  sand   reinforced,   and   under- 
coats  shall   dry  without  excessive  gloss,   suitable   for   the   proper  applica- 
tion and  adhesion  of   sub:jequent  coats,   as  approved  by   the   contracting 
officer.     Where  necessary,    in   the  opinion  of   the    inspector,    to   suit   the   con- 
ditions of  surface,    temperature,    and  weather  existing  at   the   particular 
time  of  application,    the   packaged   paint  may  be    thinned  by   the  addition  of 
not  more   than  one   pint  per  gallon  of   the   proper    thinner   inmediately   prior 
to  application,    provided   that   in  no  case   shall   the   viscosity  of   the   peint 
be  reduced   to  a  point  where    the  specified  maximum  coverages  will  be  ex- 
ceeded. 

8-02.      SUfiFACE  CLEANING  AND  PREPARATION. 

(a)  Cleaning.    -  All   ferrous   surfaces   to  be   painted  shall  be 
thoroughly  cleaned  of  all  millscale  and  other   foreign  substances  to  base 
metal  by   sandblasting  or  any  other  method  approved  by   the   contracting 
officer. 

(b)  Protection  of  Surfaces.    -  Care   shall  be    taken    to  edequately 
protect  all  machinery  parts,    threads,    and  finished   surfaces  during  cleaning 
and  preparation. 

8-03.      PAINT  APPLICATION. 

(a)  All  painting  shall  be  done   in  a  neat,    thorough,   and  work- 
manlike nwnner.      Except  where   otherwise   specified  or   specifically  directed, 
all  paint  coats  shall  be  applied  by  either  brush  or  spray  in  such  cenner 
as  to  produce  an  even  coating  of  uniforiE  thickness  completely  coating  all 
corners  and  crevices.     All  painting  shall  be  done  by   thoroughly  experienced 
workmen.      Care   shall  be  exercised  during  spraying   to  hold   the    nozzle   suf- 
ficiently close   to   the   surfaces  being  painted   to  avoid  excessive  evapora- 
tion of   the   volatile   constituents  and   loss  of  material   into   the  air.     Paint 
shall  be  applied  only   to   surfaces   that  are   thoroughly  dry  and  only  under 
such  combination  of  humidity  and    temperatures  of   the  atmosphere  and   sur- 
faces  to   be   painted  as  will  cause   evaporation  rather   than  condensation. 

(A  practical   test   is   to  wipe  a  damp  cloth  en   the   surface   to  be   painted. 
If   the  moist   streak  dries   promptly,    conditions  conducive    to  evaporation 
prevail.)      In   no  case   shall  any  paint  be   applied    to   surfaces  upon  which 
there    is   frost  or  moisture   condensation,    or  during  rainy  or  miaty  weather, 
without   suitable   protection  as  approved  by   the   contracting  officer.     Paint- 
ing during   unfavorable  weather  conditions   shall  be   carried   on   in  a  heated 
building.      While  any   painting   is  being  done,    the   temperature  of  the  sur- 
faces to  be   painted  and  of   the  atmosphere    in  contact   therewith   shall  be 
maintained  a'   or  above   50  degrees  F.     All  paint  when  applied   shall  be 
ffpprcxima tr-ly   (within  fifteen  degrees  of)    the   same   temperature   as   that   of 
the    surface  on  which   it   is  applied.     Where   protection   is  provided   for   peirit 
surfaces,    such  protection   shall  be   preserved   in  place   until    the   peint  film 
has   properly  dried  and  rcmo'/al  of   the   protection  is  authorized  by   the  con- 
tracting officer.     Yovable  parts,   hcrdvoare,   and   other   surfaces   not   required 
to  be  painted   shall  be  cleaned  and   protected   to   the   satisfaction  of  the 
contracting  officer, 

(b)  Co ve ra s^e .    -  The   surface  area   covered   per  gallon  of   paint 
specified   shall  be  not  greater   than  1^2^  square   feet  per  gallon. 


8-04.      •P^I*'!^   COATS. 

(a)  Unpainted  Surfaces.    -  The   surfaces  of  all   ferrous  metal 
work   to  be  embedded,   non-ferrous  metal-coated   surfaces,   machined   surfaces, 
surfaces  requiring  welding,  and  surfaces  which  will  be   in  riveted  contact 
shall  not  be   painted.     All  other  exposed   ferrous   surfaces,   unless   other- 
wise  specified  shall  receive  one   priming  coat  of  Synthetic  Red  Lead  Primer, 

(b)  Structural  Ffarts   shall  receive  one   shop  priming  coat. 

(c)  Rfechined  Surfaces   shall   immediately  after  final* inspection 

ba   thoroughly  cleaned  of  all  foreign  matter  and   coated  with  a  heavy  film  of 
Rust  Preventive  Compound,  U.   S.   Army  Specification  2-84A. 

(d)  Screw  Threads   shall  be   protected  by  a   coating  of  heavy  oil. 

8-05.      PAINTS  AND  PAINT  FORMULAE. 

(a)  General.    -  F&.ints  shall  have   the   composition  as   indicated 
below  or  as  otherwise  approved  by   the  contracting  officer.     All  paints 
shall  be  guaranteed  by   the  manufacturer  not   to  gel»      liver,   or   thicken  dele- 
teriously  or  form  gas   in  a   closed  container  within  a   period  of  one  year 
from  date  of  manufactu-re. 

(b)  Processing  of  Paints. 

(1)  Except  where  otherwise  specified  or  authorized,  all 
paint  shall  be  made  by  grinding  together  dry  or  paste  pigments  and  a  liquid 
vehicle  to  form  a  smooth  paint  that  will  flow  freely  and  v»ill  not  settle 

or  react  deleteriously  in  containers. 

(2)  Grinding  shall  produce  a  fineness  such  that  coarse 
particles  and  skins  will  not  exceed  I.5  percent  (total  residue  left  on 
No.  325  mesh  screen,  based  on  pigment).  The   grinding  shall  be  done  in  a 
roll  or  pebble  mill  at  temperatures  that  will  not  cause  polymerization. 

(3)  Skinning  shall  be  negligible  after  exposing  6  ounces 
of  paint  in  a  tightly  closed  8  ounce  glass  container  to  sunlight  for  a 
total  time  of  24  hours. 

(4)  The  resulting  paint  shall  have  satisfactory  brushing 
and  leveling  properties,  shall  set  to  touch  in  not  less  than  one  hour  cor 
more  than  four  hours,  unless  otherwise  specified,  and  shall  provide  a 
satisfactory  film  and  a  smooth  even  surface  without  undue  gloss,  suitable 
for  proper  application  and  adhesion  of  subsequent  paint  coats,  as  approved 
by  the  contracting  officer.  Sufficient  suitable  driers  shall  be  added  to 
make  the  paint  dry  hard  within  18  hours. 

(5)  In  view  of  potential  variations  resulting  from  vari- 
able processing  equipment  and  technique,  the  manufacturer  may  be  allowe4f 
where  necessary  to  produce  the  specified  viscosities,  to  make  slight 
changes  in  formula  proportions,  subject  to  sf)ecific  approval  of  the  con- 
tracting officer. 

(c)  Synthetic  Red  Lead  Primer,  to  be  used  under  all  gray  enamel 
finish  coats  shall  be  composed  of  materials  conforming,  where  applicable, 
to  the  specified  requirements  and  shall  be  mixed  in  proportions  as  follows: 

Red  Lead l6.5^  by  weight 

Iron  Oxide 38,25? 

Zinc  Yellow 5*5^ 

Diatomaceous  Silica •••      6.0^ 

Vehicle   (see  par.   8-06) 28.0^ 

Thinner 5.8^ 
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The   paint   shall   have  a  consistency  of   flow  of  between  25  and  40   seconds 
through   the  O.I5  inch  diameter  orifice   of  a   standard   consistency   cup  when 
tested    in  accordance  with   the   procedure   specified    in  paragraph  9  Qnd   10  of 
A.S.T.M. ,   Specification  D  333-37   for   "Methods  of  Testing  Nitrocellulose 
Clear  Lacquers  and  Lacquer  Enamels."      It   shall   have   satisfactory  brushing 
and   leveling  properties,    shall   set   to   light   touch  in  not    less   than  2  hours 
ncr  more    than  5  hours,   and   shall  dry  hard   for  recoating   in  not  more   than 
IS  hours,   when  tested   in  accordance  with   paragraph  P-2d   of  Federal  Speci- 
fication TT-V  81a,  entitled   "Varnish;   Mixing   (for)  Aluminum  Fsi  nt."      The 
vehicle   shall   be  a   synthetic   resin  varnish   consisting  of  a   phenol   formal- 
dehyde  resin  with   the   necessary  oils  and   volatile   thinners   to   produce 
elasticity,   water-proofness,    adherence,   and   durability   in   the   finished 
paint  film.      It   shall  meet   the  detailed  requirecaents  of   paragraph  8-06» 

8-06.     PHENOUC  RESIN  VARNISH  VEHICLE  shall   conform  to   the   following 
requirements: 

(a)  Oil-resin  ratio  shall  be  33  gallons  of  oil    to   ICO  pounds 
of  resin. 

(b)  Shall  be  clear  and   transparent  and  entirely  free  from 
resin,   estergum,   or  other  non-phenolic   resins.      Not   less   than   50  percent 
by  weight  of    the   vehicle   shall   consist  of  non-vola,tile  oil  and  resin. 

(c)  The  resin  content   shall  be   100  percent  para   phenyl  phenol- 
formaldehyde   condensate   similar  and  equal   to  Bakelite  BR  2^,  and   shall 
conform  to    the   current  U.    S.   Navy  Department  Specification   52R10  entitled 
"Resin  Phenol-Formaldehyde." 

(d)  The  volatile   thinner  shall  contain  not  more   than  80  per- 
cent mineral   spirits  end   not   less   than  20  percent  high   flash   coal   tar 
naphtha  or  high   flash  hydrogenated  petroleum  naphtha  and   bhall  be  free 
from  toxic  hydrocarbons  such  as  benzol. 

(e)  The  oil  content   shall  be  a   ternary  oil  mixture   composed 
of  kO%  linseed,   30?C  liquid  oiticica,   and   30%  "dehydrated"    castor  oil. 

(f)  The   flash  point   shall  be   not  below  30  degrees  C.    in  a 
closed   cup  tester. 

(g)  Shall  pass  e  Kauri  Reduction  Test   of   120  percent,    using 

the  method  described   in  paragraph  F-2g,    Federal  Specification  TT-V-8I,    for 
"Varnish;  Mixing   (for)  Aluminum  Paint." 

(h)      Shall   show  no  skinning  after  43  hours   in  a  3/4   filled, 
tight  container. 

(i)     Flow-out  films  on   tin  plate   panels  dried   72  hears  shall 
withstand   immersion  in  cold  water   for  9^  hours,    and    in  distilled  water  at 
200  degrees  F.    for  7  hours  without   showing  more   than  e   slight  haze  which 
shall  disappear  within   one  hour,  and  shall  show  no  other  signs  of  deter- 
ioration.     The  panel   shall  be   allowed   to   dry  and   cool  for   I5  minutes  after 
removal   from  hot  water  and   shall   then  be    inspected   for   signs  of  failuie. 

8-07.     PIGMENTS. 

(a)  Carbon  Black   shall  conform  to  either  Federal  Specification 
lT-B-601,    entitled   "Boneblack;    Dry,  Paste- in- Japan,   Paste-in-Oi 1"   or  Fed- 
eral  Specification  TT-L-71  entitled   "Lampblack;   Dry,   Paste-in-Japan,   Paste- 
in  Oil." 

(b)  Lead   Titanate   shall  be   similar  and   equal   to  Titanox   "L" 
as  manufactured  by   the  Titanium  Pigment  Corporation. 

(c)  Red  Lead   shall   conform  to  Federal  Specification  TT-R-191a 
(97)    percent  Grade   for   "Red  Lead;   Dry  and  Paste-in-Cil. " 
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(d)  Iron  Oxide   shall  contain  not   leas   than  98  percent  Fe   Oo 
and   shall  not  contain  any  organic   coloring  matter. 

(e)  Diatomaceous  Silica   shall   be  an  approved  conmiercial  grade. 

(f)  Zinc  Yellow   shall   contain  not    less   than  1\0  percent  CrOq. 

It   shall  be  a  basic   zinc   potassium  chromate,    soluble    in  acetic  acid,    free 
from  lead   compounds,    and   containing  no  added  zinc  oxide,   and    shall  be   stable 
or  non  reactive  with    the   pigments  and   vehicles  specified, 

(g)  Titanium  Dioxide  shall  be  similar  and  equal  to  either  "Ti- 
Pure  0"  as  ma nufac tared  by  Krebs  Pigment  &  Color  Corporation  or  "Titanox 
NC*   as  manufactured  by  the  Titanium  Figment  Corporation. 

8-08.      THINNERS  AND  SOLVENTS. 

(a)  Mineral  Spirits   shall  have   the   following  properties: 

Gravity   43-47  degrees  Baume 

Flash  Point   (Closed   cup) ICO  degrees  F.   Min. 

Initial  Boiling  Point   30O-3IO  degrees  F. 

End  R>int 405  degrees  F.   Max. 

A.S.T.M.   Copper  Strip  Test Negative 

Solvency   (Kauri-Butanol) 4^   cc  at  77  degrees  F.   Xlin. 

(b)  Dipentine   shall  have   the   following  properties: 

Maximum         Minimum 
Specific  Gravity  at  15.5  degrees  C.  O.854  0.845 

Refractive   Index  at  20  degrees  C.  1.477  1.472 

Unpolymerized  Residue   (percent)  2,5 

(38N  HgSO^) 

A.S.T.M.   Distillation  Range: 

5%  Distilling  at 173  degrees  C. 

10%  Distilling  at 175  degrees  C. 

97^  Distilling  at I88  degrees  C. 

Color-Lovibond  5OO  Amber 3 

Appearance:      Clear  and   free   from  suspended  matter. 

(c)  Toluol   shall  conform  to  U,   S,  Navy  Department  Specifica- 
tion 52T7  entitled  "Toluene   (Toluol),"    except   that   it  shall  have  a   sol- 
vency  (Kauri-Butanol  Method)   of  not   less    than  100  cc.  at  77  degrees  F. 

(d)  Xylol  shall  conform  to  A. S.T.M. Specif ication  D364-36 

for   "Industrial  Xylene  (Xylol)   or    'Solvent  Naphtha,'"   except  that  it   shall 
have  a   solvency   (Kauri-Butanol  Method"^   of  not  less   than  93  cc.   at  77 
degrees  F, 

(e)  rformal  Butyl  Alcohol   (Butanol)    shall  conform  to  A.S,T,M. 
Specification  D331-35  for   "Ethylene  Glycol  Monoethyl  Ether," 

8_09.      MISCELLANEOUS  MATERIALS. 

(a)  Oil,   Linseed   shall  conform  to  Federal  Specification 
JJJ-O-331  for   "Oil;   Linseed,  Boiled,"    or  JJJ-O-336,    for   "Oil;   Linseed,   Raw," 
as  specified  or  required. 

(b)  Insulating  Varnish,   U.   S.   Navy  Department  Specification 
32-V-13b,   entitled   "Varnish;    Insulating,    (for)  Electrical  Purposes," 

(c)  Creosote  Paint  for  surface   treatment  of   timber  shall  con- 
form to  Federal  Specification  TT-W-56la,   entitled   "Wood-Preservative: 
Creosote   (for)  Brush  and  Spray  Treatment," 

(<i)     Ortho-Phosphoric  Acid   (H  POk).    shall  be   commercially  pure 
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product,  in  liquid  form,  containing  not  leas  than  75  percent  HoFOr* 
(e)  Sodium  Pichron^te,  (NSpCr^-,)  shall  be  a  comraer--^  ^ 
cially  pure  product  in  crystalline  form  c6ntaining  not  less  than  85  percent 
Na^Cr^O^ . 

8-10.   INSPECTION. 

(a)  Unless  otherwise  specifically  authorized,  inspection  of 
all  materials  for  the  paints  and  chemical  rust  inhibitor  and  the  manufac- 
ture thereof,  will  be  made  by  a  representative  of  the  contracting  officer. 
All  samples  of  materials  and  of  the  finished  processed  products  will  be 
tested  and  analyzed  for  conformity  with  the  specifications  by  the  Govern- 
ment. The  inspector  will  collect  for  testing,  sa-nples  of  each  of  the 
materials  to  be  used  in  the  manufacturing  processes  and  will  then  seal  the 
material  containers  until  test  results  from  the  sa'nples  indicate  that  the 
various  materials  conform  to  specifications.  He  will  witness  the  breaking 
of  the  seals  on  the  approved  material  containers  and  the  compounding  of 
the  materials  for  the  product  being  manufactured,  will  collect  samples  of 
the  finished  product  for  testing,  and  will  witness  the  placing,  seeling, 
and  labeling  of  the  finished  product  in  containers  for  shipment.  After 
the  finished  products  have  successfully  passed  the  preacribed  test,  ship- 
ment of  the  sealed  containers  will  be  authorized. 

(b)  In  the  case  of  ready-mixed  and  packeged  paints  of  stan- 
dard manufacture,  other  than  those  specified  by  trade  name,  the  contractor 
shall  furnish  a  sample  in  the  standard  stock  package,  together  with  a 
certified  copy  of  the  complete  chemical  analysis,  for  test  and  approval  by 
the  contracting  officer. 

8-11.  PAYI^TENT  for  all  paint  and  painting  will  be  included  in  the  con- 
tract price  for  th§  respective  metals  or  items  painted. 
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IROQUOIS  DAM 


Specifications 

For 
SPILLWAY  GATES 


Specification  for  Iroquois  Dam* 

SECTION  II    -  GENERAL   FEATURES 

2-01.      GENERAL. 

(a)  The  following  shall  constitute  the  materials  and  equipment 
that  are  included  under  "Spillway  Gates:" 

(1)  Forty-one  top  gate  sections  and  33  bottom  gate  sec- 
tions complete,  including  structural  steel  frames  and  skin  pletes,  wheels, 
lubrication  systems  and  fittings,  guide  pins  and  sockets,  water  seals, 
lifting  and  coupling  devices,  air  bubblers  and  tools. 

(2)  Two  lifting  beams  which  will  be  connected  to  the 
lifting  blocks  of  cranes,  complete  with  structviral  frames,  guide  rollers, 
guide  pins  and  socke"''s,  lifting  and  coupling  devices  similar  to  those  on 
the  gates,  and  connecting  links  to  the  crane  sheave  blocks. 

(3)  The  gate  dogging  devices  which  are  to  be  installed  in 
the  concrete  piers,  including  all  castings,  pins,  push  rods,  levers, 
bushings,  bolts-,  and  lubrication  systems  and  fittings,  but  not  including 
the  structural  steel  pillage, anchor  bolts,  pipe  casings  and  supports  for 
the  dogs  which  are  enbedded  in  the  concrete. 

(k)     The  gate  track  rails  and  gate  guide  rails  including 
all  rail  clips,  splice  bars,  machine  bolts,  studs,  wedges,  shims,  and 
other  appurtenances,  for  service  and  emergency  slots,  and  for  the  repair 
and  storage  chambers,  but  not  including  the  structural  steel  glide  frames 
in  the  repair  and  storage  chambers. 

(5)  One  portable,  electric  motor-operated  grease  com- 
pressor for  lubricating  the  gate  wheel  bearings  and  dogging  machinery. 

(b)  The  contractor  shall  coordinate  his  designs  and  detailed  draw- 
ings with  those  of  related  structures  by  means  of  drawings  or  informa- 
tion which  will  be  furnished  by  the  contracting  officer. 

(c)  HDles  which  are  to  be  used  for  connection  of  equipment  not 
furnished  by  the  contractor  shall  be  drilled  or  reamed  to  metal  template 
furnished  by  the  contracting  officer  or  made  frcm  information  given  by 
him;  or  drilled  or  reamed  with  the  parts  assembled.  All  templates  and 
all  casting  patterns  shall  be  and  remain  the  property  of  the  Government. 

2-02.   GATES  AND  LIFTING  BEAMS. 

(a)  Forty-one  top  gate  sections  and  ^1)   bottom  gate  sections 
are  required.   EJach  gate  section  is  24«-0"  high  and  about  33   feet  in 
overall  length,   EHch  bottom  section  and  8  top  sections  are  equipped  with 
lifting  devices  and  the  ronaining  23   top  sections  are  equipped  with  lift- 
ing and  coupling  devices  enabling  the  crane  operator  to  operate  each  top 
section  separately  together  with  a  bottom  section. 

(b)  Bach  top  section  is  equipped  with  an  air  bubbler  system  near 
the  bottaa  with  3  nozzles  discharging  upstream  and  3  nozzles  discharging 
do'.vnstream,  with  proper  connection  for  attaching  a  flexible  air  hose  at 
the  top. 
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(c)   Bich  gate  section  consists  of  a  steel  skin  plate  on  up- 
streann  side  riveted  to  a  supporting  steel  frame  work  of  vertical  and  hor- 
izontal girders  and  stiffeners.   The  bottan  end  side  edges  of  each  top 
section  are-  equipped  with  water  seals.  No  seals  are  provided  on  the 
bottan  sections.   The  water  load  on  each  section  is  distributed  by  the  skin 
plate  and  stiffeners  to  the  horizontal  girders,  and  thence  to  the  vertical 
girders  at  the  sides.   Double  flanged  v/heels  on  over-hung  axles  are  mounted 
on  the  vertical  girders  and  take  the  horizontal  load  on  the  gfite  into  the 
gate  tracks  on  the  piers. 

(d)  T!ie  liftifig  beams  conflist  of  a  structural  steel  frame  with 
lifting  and  coupling  devices  similar  to  those  in  33  of   the  top  gate  sections. 
The  beam  spans  the  entire  opening  and  the  ends  are  equipped  nith  guide 
rollers.  The   cross  heads  of  the  lifting  device  are  coupled  to  the  lifting 
blocks  of  the  crane. 

(a)  The  position,  with  reference  to  the  skin  plate,  of  the  center 
line  of  lifting  hooks  shown  on  the  drawings  is  dependent  upon  the  center 
of  gravity  of  the  gate  sections.  The  final  position  of  the  lifting  hooks 
shall  be  subject  to  the  approval  of  the  contracting  officer  after  a  weight 
estimate  is  secured.  The  position  of  the  hooks  shall  be  the  same  for  all 
gate  sections  and  counterweight  shall  be  added  if  directed  by  the  contract- 
ing officer. 

2-O3.  GATE  DOGGING  DEVICES.   -  The  dogs  are  of  the  vertical  reaction 
type  and  are  operated  by  vertical  push  rods  through  pipe  shafts  and  con- 
nected to  levers  at  the  tops  of  the  piers.  The  gates  may  be  dogged  at 
various  elevations,  the  dogging  steps  being  the  treads  of  the  gate  wheels. 
The  dog  castings  pivot  on  horizontal  pins  set  in  structural  steel  grill- 
ages which  are  embedded  in  the  piers.  Pins  are  lubricated  by  means  of 
copper  tubing  running  through  the  push  rod  shafts  to  the  tops  of  the  piers 
and  terminating  in  button-head  grease  fittings. 

2-04.  TRACK  AND  GUIDE  RAILS.  -  The  gate  tracks  are  vertical  crane  rails 
attached  to  the  anbedded  steel  towers  on  the  downstream  side  of  each  slot. 
The  guide  rails  are  light  rails  set  vertically  at  the  upstream  side  of  each 
slot.   Both  track  rails  and  guide  rails  are  adjustable  laterally  and  in  the 
up-and  -downstreati  direction.  Guide  rails  are  provided,  also,  on  both 
upstream  and  downstreaii  sides  of  the  guides  in  the  gate  repair  and  gate 
storage  chambers. 
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gpecificotiona  for  Iroquois  Dam. 

SECTION  III  -  DESIGN  LOADS  AND  STRESSES 
3-01.   GATES  AND  GATE  TRACKS. 

(a)  Gates.   -  All  parts  of  the  gates  shall  be  designed  to  with- 
stand either  of  the  following  loading  conclitions  in  addition  to  stresses 
due  to  lifting,  lowering,  or  resting  on  the  sill: 

(1)  A  horizontal  water  load  corresponding  to  a  water  sur- 
face on  the  upstream  side  at  Elev .  2ij8,  (top  of  gates)  and  tailwater  at 
Elev.  229  with  the  gate  resting  on  the  sill. 

(2)  A  horizontal  ice  load  of  10,000  lbs.  per  lineal  foot  of 
gate  length  between  pier  faces,  distributed  over  /|  feet  vertically,  and  with 
its  center  of  pressure  at  any  level  on  the  vertical  projection  of  the  gate; 
and,  in  addition,  a  water  load  corresponding  to  a  surface  6"  below  the  ice 
surface.   No  tailwater  shall  be  considered  for  this  condition.  The  weight 
of  the  water  shall  be  taken  as  62.5  lbs.  per  cubic  foot. 

For  Condition  1,  the  unit  stresses  in  structural  carbon 
steel  shall  not  exceed  those  corresponding  to  an  18,000  lb.  per  square  inch 
base  as  specified  in  the  American  Institute  of  Steel  Construction's  ■5?peci- 
fication  for  the  Design,  Fabrication  and  Erection  of  Structural  Steel  for 
Buildings"  as  revised  January  1934i  except  that  the  thickness  of  all  meinbers 
shall  be  increased  I/I6"  above  the  resulting  designed  thickness  to  allow  for 
corrosion.  The  unit  stresses  in  structural  silicon  steel  shall  not  exceed 
those  corresponding  to  a  2i<,000  lb.  per  square  inch  base,  and  the  resulting 
designed  thickness  shall  be  increased  l/l6»  to  allow  for  corrosion.  The  unit 
stresses  for  other  materials  shall  not  exceed  those  normally  used,  in  good 
practice,  for  the  materials  involved.   The  radial  wheel  loads  shall  not  ex- 
ceed  180,000  lbs. 

For  Condition  2,  the  unit  stresses  in  any  material  shall  not 
exceed  150%  of  those  allowed  for  Condition  1,  except  that  no  allowance  shall 
be  made  for  corrosion.   The  radial  wheel  loads  shall  not  exceed  225i000  lbs, 

(b)  Gate  Tracks.  -  The  tracks  and  track  fastenings  shall  be  de- 
signed to  sustain  simultaneously  the  maximum  radial  wheel  load  plus  the  max- 
imum assumed  side  thrust  of  37h%   of  the  radial  load  and  to  transmit  these 
loads  to  the  concrete  of  the  pier  without  overstressing  the  steel  or  the  sup- 
porting concrete. 

3-02.   LIFIINC  AND  COUPLING  DEVICES. 

(a)  All  parts  of  the  lifting  and  coupling  devices,  including  those 
in  the  lifting  beans  and  the  structural  parts  affected  in  the  gates  shall  be 
designed  for  a  vertical  load  (per  gate)  of  675tOOO  lbs.  The  unit  stresses 
shall  not  exceed  those  normally  used,  in  good  practice,  for  the  materials  in- 
volved.  Each  wedge,  and  all  parts  of  the  wedge-operHtiMg  machinery,  shall  be 
designed  for  a  thrust  of  3iO00  pounds  in  the  screw  shaft.   Each  wedge  shall  v.e 
designed  to  support  a  vertical  load  from  the  coupling  tie  bars  of  140,000 
pounds. 

(b)  All  guide  pins  and  sockets  for  centering  gate  sections  and 
lifting  beams  shall  be  capable  of  trar.soiitting,  qt  normal  v/orking  stresses, 
reactions  due  to  wind  pressure  on  the  full  depth  gate  section  while  it  is 
suspended  from  the  crane.   '.Tind  pressure  ?hall  bo  assumed  at  40  lb.  per  sq. 

ft.  maximum  and  the  gate  section  area  as  1275  SQ«  ft* 
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3-03.   GAI'E  DOGS.-  Each  pair  of  dO£];s  and  dog  pins  shall  be  designed  to 
support  a  load  of  at  least  I30  %   of  tha  weight  of  the  top  and  bottom  sections 
linked  together,  but  for  not  less  than  ';75,000  lbs.  The  unit  stresses  shall 
not  exceed  those  norr.ially  usee},  in  good  practice,  for  the  materials  involv-d. 
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Specifications  for  Iroquois  Dam: 

SECTION  IV  -  STRUCTURAL  DETAILS. 

4-01.  GATES  (RIVETED  DESIGN) 

,     (a)  The  general  construction  of  the  gates  shall  be  substantially  as 
shown  on  the  Government's  drawings.  Riveted  construction  shall  be  used,  in 
general,  but  welding  will  be  permitted  for  calking  joints  and  plugging,  holes. 
If  approved  by  the  contracting  officer  other  minor  details  may  be  welded.  In 
all  cases,  welding  and  riveting  shall  conform  to  the  provisions  of  Section  VIII, 
All  parts  of  the  gates  shall  be  adequate  to  transfer  the  loads  specified  from 
their  points  of  application  to  the  track  rails  without  exceeding  the  unit  stres- 
ses specified  and  without  excessive  deformation.  Except  as  provided  below, 
the  gate  structure  shall  be  of  structural  carbon  steel. 

(b)  Structural  silicon  steel  shall  be  used  where  called  for  on  the 
drawings  or  in  these  specifications  and,  except  for  the  skin  plate  may  be  used 
for  other  structural  parts,  provided  no  horizontal  girder  deflection  under 
maximum  design  load  for  any  of  the  prescribed  conditions  of  loading  shall  ex- 
ceed 7/8' . 

(c)  In  designing  the  horizontal  girders  a  width  of  the  skin  plate 
equal  to  the  distance  between  the  outer  rivet  gauge  lines  in  the  outstanding 
angle  legs  plus  24  times  the  skin  plate  thickness,  may  be  figured  as  cover  plate 
area.  Proper  allowances  shall  be  made  for  unsymmetrical  sections  and  for  com- 
bined stresses. 

(d)  All  connections  and  details  shall  be  of  sufficient  strength  to 
develop  the  full  strength  of  the  parts  connected,  and  each  connection  shall 
have  at  least  two  rivets.  The  minimum  rivet  size  shall  be  7/8*.  Details  shall 
be  such  as  to  give  free  access  for  inspection  and  painting,  and  all  water 
pockets  shall  be  drained. 

(e)  All  gate  sections  shall  be  built  in  two  pieces  each  with  pro- 
visions for  horizontal  field  splicing.  The  design  of  the  splices  shall  be 
such  as  to  require  as  little  field  work  as  possible,  consistent  with  strength 
and  watertightness  requirements. 

(f )  Provision  shall  be  made  so  that  a  man  may  readily  reach  and 
operate  by  hand  or  service  the  wedge  operating  mechanisms  and  the  devices  for 
emergency  hand  operation  of  the  coupling  links.  The  top  sections  shall  have 
a  ladder  near  each  end  on  the  side  opposite  the  skin  plate  for  access  to  the 
wedge  operating  machinery  and  the  coupling  device  cross-heads. 

(g)  The  design  for  condition  2  shall  take  into  account  the  transfer 
of  load  from  any  horizontal  girder  to  the  adjacent  girders  through  the  vertical 
diaphragms. 

(h)  Care  shall  be  taken  in  the  design  that  proper  clearances  are 
maintained  between  the  gate  'ind  the  dam  structures  at  all  points. 

(i)  Each  gate  section  shall  be  equipped  with  connections  for  latching 
to  the  lower  sill  on  the  downstream  side  of  the  crane  when  the  section  is  being 
transported  by  the  crane.  The  connections  shall  be  designed  to  withstand 
their  proportion  of  the  horizontal  wind  load  specified  in  Paragraph  3-02.  (b). 

4-02.  GATES  (ALTERNATE  WELDED  DESIGN).  -  The  contractor  may,  at  his  option, 
submit  designs  for  all  welded  gates  as  an  alternate  to  the  riveted  design 
shown  on  the  Government's  drawings  and  described  in  paragraph  4-01. 
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If    the  design  and  details   are  setisfactory  to  the  contractine  officer  the 
welded  design  will   be  approved  for  construction. 

4-03.      TRACK  AM)  GUIDE  RAILS. 

(a)  The  gate  track  rails  shall   be  175  lb.,   heat-treated 
Lorain  crane  rails.  Section  I'o.    175-410,   and   will  be  attached    to  the 
embedded   steel   powers  on  the  downstream  side  of  each  slot  by  n«ans  of  the 
corrosion-resisting  steel    studs  end   the  rail  clips.     Closely   spaced   steel 
wedges  sh^ll   be  provided   for  adjustment   in  the  up-and-down  stream  direc- 
tion of  1/4"   either  way.     Lateral  adjustment  of  5/l6"    in  either  direction 
shall   be  provided  for  by  means  of  corrosion-resisting  steel   studs  through 
rail   webs* 

(b)  The  guide  rails   in  the  spillway  slots   shall  be  49«7 
pound  A.S.C.E.   rails.   Section  5040.   and  will  be  attached   to  the  upstream 
side  of   the  slots  by  means  of  bolts  through  ovprsize  holes  in  bars  welded 
to  the  rail   bases.     3/Q"   normal   shims   in  I/16"   increments  shell  be  pro- 
vided  between  the  bars  and   the  tower  members  and   the  holes  in  the  bars 
shall   be  large  enough  to  allow  a  lateral  adjustment  of   1/4*   either  way. 

(c)  The  guide  rails  in  the  gate  repair  and  storage  chambers 
shall  be  49.7  pound  A.S.C.E.  rails,  Section  5040,  and  shall  be  furnished 
with   fittings  and  anchors  for  attachment  to   the  guide. 
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Specifications  for  Iroquois  Dam.. 

SECTICN  V  -    MECHANICAL  DETAILS 
5-0 1.      LIFTING  AND  CODPLIICS  DEVICES. 

(a)  The  lifting  and  coupling  device   for  each  top  section  shall  be 
essentially  as  shown  on  the   drawings  and  shall   consist   of  swinging  links  sus- 
pended on  horizontal  pins  from  crossheads  connected  by  tie  bars  to  double 
hooks  at   the  top  of  the  gate  section.     The   hook  links  engage  similar  hooka 

in  the  bottom  gate  section.     Each  pair  of  hook  links   is  geared  together  to 
operate   in  unison  and  the   two  pairs   in  each  gate  section  are  mechanically  in- 
terlocked to  provide   simultaneous  operation,     A  latch  to  hold  the   links   open 
and  a   latch  tripper  to  allow  them  to  close  are  provided   in  each  cross-bead 
and  are  operated  by  the   vertical  movement   of  the  cross-head.     The  lifting  beam 
is  provided  with  similar  cross-heads  and  links.     Emergency  hand  operation  is 
provided  for  the   links    in  both  the  lifting  beam  and  the  gate   sections.     Elect- 
ric-motor operated  wedges  near  the  top  of  the  gate  serve   to  hold  the  sections 
together  for  operation  as  a  unit. 

(b)  The  device    is   intended  to  perform  the  following  functions  by 
means   of  the  crane  with  6ne   crane   operator  (one  additional  man  is  required 
when  connecting  or  disconnecting   the  gate  sections) t 

(1)  Connect   the   lifting  beam  to  or  disconnect   it  from  the 
top  of  any  s,ate  and  raise  or  lower  the  gate  as  desired. 

(2)  Connect   the  lifting  beam  to,    or  disconnect   it  from,   any 

top  gate  section  -   or  any  bottom  gate  section  when  no  water  is  flowing  over  it  - 
and  raise   or  lower  the  gate   section  as  desired, 

(3)  Connect  any  upper  gate  section  to,    or  disconnect   it  from, 
any  lower  gate  section. 

(c)  The  functions  are  performed  as  follows j 

(1)   (2)     The  lifting  beam  is  lowered  until   it  rests   on  top  of 
the  gate   or  gate  section  and   the   crane   operator  continues   to  lower  the   lifting 
beam  cross-heads  until   the  links  engage   the   lifting  hooks.     The   crane   operator 
may  then  reverse   the   hoist   motor  and  raise   the  gate  after   the  smell  upward 
movement   of  the   cross-head   is  taken  up. 

(3)     To  disconnect   the  gate   sections  the  lifting  beam  is  lowered 
until  the  top  hooks  are  engaged  as   in  (1)  and   (2).     The   hoist  motor   is  then 
reversed  and  the  lifting  beam  cross-heads  and  links  are  raised  a  short  dis- 
tance,  elongating   the   coupling   bars   slightly  so  that   the  wedges  near  the   top  of 
the  gate  may  be  withdrawn  by  starting   the  wedge -opera ting  motors.      After  the 
wedges  are  removed  the   lifting  beam  cross-heads  are  again  lowered,    together  with 
the  cross-heads   in  the  gate,    until  the   links   in  the  gate   cross-heads  spread 
enough  to  allow  the  latches  to  drop  and  hold  them  open,   disconnecting  the  sect- 
ions.    The   top  section  may  then  be  removed  by  hoisting   until   the  gate   cross-  • 
heads  come   in  contact  with  the   upper  stops.     Before   the   cross-heads  reach  the 
upper  stops   the   latches  are   tripped  by  adjustable   set  screws  allowing  the   links 
to  drop  into  position  to  engage   the   hook  when  it   is  desired  to  cmnect  the  sec- 
tions again.     To  connect   the  gate   sections  the   top  section   is   lowered  until   it 
rests  on  the  top  of  the   bottom  section.     The   lifting  beam  is   lowered  further 
and  the   links   in   the  gate  cross-heads  are  spread  by  contact  with  the  sloping 
tops   of  the   hooks  until   they  drop   into  position.     The   hoist  motor   is  then  revere - 
ed  and  the  whole  assembly  tightened  so  that   the  wedges  may  be  driven  and  the 
lifting  beam  removed, 

(d)  Streigth,   simplicity  and  ease  of  operation  shall  be  considered  of 
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prime   importance   in  the  design. 

(e)  Hooks,  connecting  castings,  wedges  and  lifting  links  shall  be 
alloy  steel  castings.  Lifting  links  shall  be  equipped  with  self-lubricating 
bushings  pressed  in  the  link  castings  fjnd  doweled.  Connecting  bars  shall  be 
of  structural  silicon  steel.  The  cross-heads  shall  le  of  structural  silicon 
steel  plates,  or  reinforced  rolled  sections,  properly  connected,  braced,  and 
finished  to  bear  on  the  seats   in   the  gate  and  lifting  be'^m. 

(f)  Pins   through  hooks,    connecting   castings,   and   lifting  links 
shall  be   of  forged  alloy  steel  and   pin  nuts  shall  be   of  pressed  steel  with 
recess  end   finished  face.      Lifting   link  latches  and  all   levers  and  yokes    in 
the  mechanical   interlock  shall  be  carbon  steel  cfistings.     Connecting  links   in 
the   interlock  shall   be   of  structural   carbon  steel  and  pins   of  rolled  nickel 
steel.     All  bearings  for  rotating  or  of'cilloting  shafts  and  all  bearing  sur- 
faces rotating,   or  oscillating  on  fixed   pins  shall  be   fitted  with  self-lubri- 
cating bushings.      Push  rods  shall  be   of  standard  weight  black  steel  pipe  roda 
welded   in  at   the  ends   and  threaded  right  and  left   hand  for  adjustment.     Yokes 
shall   be   threaded  right  and   left   hand   to  match.     Rods   shall  be   of  bolt   steel 
and  shall  be   fitted  with  bronze    jam  nuts.     The   lever  for  hand  operation  of  the 
links  shall  be  a   carbon  steel  forcing   or  casting. 

(g)  The  speed  reduction  units  connecting  the   threaded  wedge   operat- 
ing rods   to  the  drive  motors  shall  be   inclosed   in  felt-s  ;aled,    oil-tight,    cast 
steel   or  welded  steel   cases   properly  braced  and  connected   to  take   the   thrust  of 
the   wedge    into  the  gate   structure.     The    cases  shall  be   provided  with  oil   level 
plugs  and  drain  plugs  and  the  gear  covers  shall  be  easily  removable  for   inspect- 
ion of  the  gears.     The  gears   shall  run   in  a   suit-ible  lubricant,   and  lubrication 
shall  also  be   provided   for   the   threads   of   the   operating  rod.      Lubrication  shall 
be   effective  at   temperatures  down  to-40'^  F.     The  wedge    operating  rods  shall  be 
of  rolled  nickel  steel.     Gears  shall   be   of  nickel  steel,   carburized.     Bearings 
shall  be   of   phosphor  bronze,     A  flexible   coupling  shall  be  provided  at   the  end  of 
the   high  speed  sh<^ft   for  connection   to  the   motor  shaft,     A  weather-tight,    copper- 
bearing,  sheet  steel   removable   cover   1/8"   thick  shall   be   provided  to  inclose  the 
entire  mechanism  except  the  wedge  and   operating  shaft. 

3-02.     GUIDES. 

(a)  The   lifting  beams   shall  be  provided  with  four  double  flanged 
rollers  at  each  end  which  shall   fit   between  the   track  and  guide  rails  in  the 
spillway  gate   slots  and  hold  the   beam,   as   it   is  lowered,    in  the   proper  position 
to  engage   the  guide   sockets   on  top  of   the  gate.     Clearance  between  rail   heeds 
shall   be   the   same  as   the   clearance   of  the  gate  wheels.     Rollers   shall   be  equipped 
with  pressed   in  self -lubricating  bushings  flanged  to  take  end  thrust,   and  pro- 
vision shall  be  nade   for  7/l6"  slip  of  the  roller  on   the  axle   in  each  direction. 
Vertical   tapered  guiJe   pins,    one   near  each  end  on  the   bottom  of  the  beam,   shall 
engage  sockets   in  the  gate  with  sufficiently  close  clearance  so  the   lifting  links 
will  engage   the   hooks   freely.     Two  sockets   on  the    top  of  the  beam  shall  engage 
guide   pins   on  the   crane   trolley  when  the   lift  beam  is   in   its   highest  position. 
Similar  guide   pins   and  sockets  shall  be    provided  to  guide   the   top  section  of  the 
gates   to   its   proper  position   on  top  of  the   bottom  section.     The  details  at   the 
end   of   the   beam  shall   be   such  that   the   beam  may  be  dqgged   in  any  gate  slot. 

(b)  No  guides  are  necessary  for  the  gates  themselves,  the  double- 
flanged  wheels   serving   that   purpose. 

(c)  The  end  guide  rollers   on  the  lifting  beam  shall  be  alloy  stAel 
castings.     The  guide   pins   on  the   lifting   beams  and   top  gate   sections  shall  be 
alloy  steel  forgin^-s   provided  with  hexagon  nuts  of  tobin  bronze.     The  guide 
sockets  shall  be   carbon  steel  castings  and  shall  be   bolted  under-neath  the  top 
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pirder  web  on  each  gate  section  with  tobin  bronze   bolts.     The  bottoms  shall 
be   open   to  prevent   filling  with   ice   or  debris. 

3-03.      WHfclEL  ASSEMBLIES. 

(a)  General.    -  All   parts   of  the  wheel  assembly  shall   be   designed 
for  a  direct  radial   load  of  180,000  lbs.   and  a  simultaneous  axial   load  of 
70,000  lbs.    in  either  direction,    both  loads  being  applied  at   the   wheel   tread 
and  while   the  wheel  is  either  stationary  or  revcliMng  at  one-half  revolution 
per  minute . 

The  roller  bearings  shall   bo  so  proportioned  as   to  sustain  these 
combinyd   loads   with  a  factor  of  safety  of  not  less   than  three  based  on  the 
ultimate   strength  of  the   material.     They  shall  also  be   capable   of  sustaining, 
under  test,   a  radial  load  of  300,000  lbs.   combined  with  a   thrust   load  of  100, 
000  lbs.   applied  at  a   point   on  the   tread   of  the  wheel,   while   revolving  at  a 
speed  of  one-half  revolution  per  minute,   without  appreciable  permanent  de- 
formation. 

The  axles  shall  be  turned  with  a   1/8"  eccentric   for  aligning  the 
wheels  after  the  wheel  assemblies  are   installed   in  the  gate.     Provision  shall 
be  made   in  the  design  for  a  slip  of  the  wheel   of  7/16*   in  either  direction 
from  the   normal  position  to  allow  for  variation  in  length  of  gate  due   to 
temperature  changes  and  for  tolerance   in  the   track  rail   setting, 

(b)  Wheels.   -     The  gate  wheels  shall  be  double  flanged,   heat-treated, 
rolled  carbon  steel, 

(c)  Axles.    -  Axles  shall  be  alloy  steel  forgings,   heat-treated  to 
produce   the  following  minimum  physical  results; 

Tensile  strength  100,000  lbs.    per  sq.    in. 

Elastic  limit  75,000  lbs,   per  sq.    in. 

Elongation  in  2"  1*% 

Reduction  in  area  505S 

(d)  Roller  bearings.    -  The  design  of  the  roller  bearings  and  their 
mounting   in  the  wheels  and  on  the  axles  shall  be  such  that  they  may  be   readily 
removed  and  disassembled  for  inspection  and  cleaning.     The  races  and  rollers 
shall  be   of  roller  bearing  alloy  steel,   heat-treated,   and  with  bearing  surfaces 
uniformly  hardened  to  proper  depth  to  insure   sufficient  strength  to  resist  the 
maximum  pressures  between  the  bearing  surfaces  of  rollers  and  races.     Retainers 
shall  be  designed  and  constructed  to  properly  space  and  guide   the  rollers  with 
a  minimum  of  friction. 

(e)  Hub  Covers  and  Bearing  Seal  Covers,   -  Hub  covers  and  bearing 
seal   covers  shall  be   of  rolled  steel,    forged  steel,    or  carbon  steel  castings, 
and  shall  be  designed  to  resist  the   thrust  load   on  the  wheel.      Inside  surfaces 
shall  be    3and-blasted   or  machined  to  remove  all  scale   and  sand   or  other  foreign 
material. 

(f)  Bearing;  Seals.   -  Btsarixig  seals  iihall  be  designed  to  prevent  the 
entrance  to  the  bearings   cf  grit   or  of  water  under  a  static  pressure   of  23 
pounds  per  square   inch  or  less.     Sealing  material  shall  be  made   of  flexible 
packing  having  a   low  coefficient   of  friction.     The   physical  characteristics  of 
this  material  shall  not  be  substantially  affected  by  lonf  exposure   to  air,   water, 
mineral  oil   or  extremes  in  temperature  of  the   air  which  are  likely  to  be  en- 
countered at   the   site   of   the  dam.     A  spring  device  shall  be    incorporated   in  the 
seal   to  produce  a   uniform  pre-ssure   of   the   sealing  element  around   the  shaft.     The 
entire  assemble  shall  ^eve   sufficient  strength  and  rigidity  to  prevent   -Leakage 
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between  the  seal  and  the   bearing  seal  cover  in  which  the  seal  shall  have  a 
force   fit.      If  external  cages  are   used   in  the   seal  assembly,    they  shall  be  of 
non-corrodible  metal  or  heavily  cadmiuniplated  steel.      If  internal  stiffeners 
are  molded  in  the  packing  material,    they  may  be  of   pressed  steel  or  other 
approved  mttal.      Springs   shall   be   of   bronze,      "Klozure"    s^als  as  manufactured 
by  the  Oarlock  Packing  Comjiany,    seals  using   "Neoprene"    packing  matericls  with  an 
internal  stiffener  rinfc  as  manufactured   by  the  lilichigan  Leather  Packing  Company, 
or  approved  equal,    will  be  ecce]- table. 

(g)      Bolts  and   l.'uts.   -   Bolts  and  nuts   for  the   hub  covers  and   bearing 
seal  covers  shall  be  made   from   "high- strength  steel."     A  spring  steel  lock 
washer  shall   be   provided  under  each  nut. 

(h)     Gaskets.   -  All  gaskets  shall  be   c\rt  from  compressed,   asbestos- 
fibre  sheet   packing  l/32"   thick.     Thf.^  shall  be  accurately  cut  to  size  with 
bolt  holes  1/16"   larger  in  diameter  than  the   bolts. 

(i)     Lubrication  £  uipment  and  Lubrice-tion.   -  The  wheels  on  each 
side  of  each  gate   section   she'll  be  equipped  with  a  centralized  lubrication 
system,    Farval  or  equal,    with  strainers  and  fifcasuring   valves.     The  grease 
supply  to  the   bearings  shall   be   taken  from  the   supply  lines   through  flexible 
tubing  to  the  ejcles  and  thence   through  the  axle  to  the   bearings.     Supply  pipes 
shall  be   extra  strong  black  wroiight  steel  butt-weld  pipet    pickled  to  remove 
all   scale  from  the   interior.     Tubing  shall  be   of  copper  with  nominal  wall 
thickness  of  1/16"   and  with  flared  joint  fittings  of  Lfcirine  and  Refrigeration 
type.     All  pipe,    tubing,    and  fittings  shall  be  assembled  with  tight  joints 
and  shall  be   suitable  for  a  cold  oil  working  pressure  of  2,000  lbs   per  sq.   in. 
Fittings  for  connection  to  the  compressor  shall  be   of  the   button-head  type. 
The  fittings  shall   be  easily  accessible  from  the  downstream  side  of  the   gate 
section  and  as  close  as   practicable   to  the  top  of  the   section. 

During  or  after  assembly,    the  supply  pipes,    tubes  and  fittings, 
as  well  as   the   space  surrounding   the   bearings  and  journ£.ls  shall  be 
completely  filled  with  a  lubricant  reconmended  by  the  wheel  bearing 
manufacturer,    or  approved  equal.     Any  lubricant  selected  shall  be  effective 
at  -  40°r', 

5-04.      -.VATER  S2AL5 . 

(a)  Side  Seals,  -  The  seals  at  the  sides  of  each  top  gate  section 
shall  be  3"  stand-rd  steel  pipe.  Proper  allovance  shall  be  made  in  the  design 
for  all  toler-i;-!ces  and  cle -ranees   in  the   gates  and  guides, 

(b)  BottotTi  Sei'.ls,  -  No  bottom  seals  are   i-ecuired  at  the  sill,    but  a 
continuous   steel  bar  shall  be   provided  on  the   bottom  of  eaxsh  top  gate  section 
which  shall  serve  as  a  bearing  surface  while   the  gate  sections  are   in  contact, 

5-05.     GATE  DOGGING  DEVICES.  -  The  dogs   shall  be  alloy  steel  castings  and 
shall  have  phosphor   bronze   bushings   pressed  in  ani  dowele?,.     Pins  shall  be  alloy 
steel  forgingc  and  shall  be  drilled,    tapped  and  grooved  for  grease   pipe   connect- 
ions and  for  distribution  of  grease   to  the   biishings.     Push  rods  shall  be 
black  steel  pipe   with  v/eldod  in  rods  at   the  ends  for  connection  to  yokes  at  the 
dogs  ;-nd  operating  levers.     Yokes   shall   be  c;rbon  steel  castin£S  and  yoke  pins 
of  tobin  bronze.     Operating  levers  shall  be   steel  forgings  mounted,    on  cold 
rolled  steel   pins  set   inself-luhricating  bushings.     Grease   pipes  shall  be 
3/8"   CD*  annealed   copper  tubing  with  flcred   joint   LJarine  and  Refrigeration 
type  fittings  and  shall  be   suitable   for  a  cold  oil  working  pressure  of  2000  lb, 
per  square   inch.     They  shall   be  eciuipped  with  button-head  type  grease   fittings 
of  the  same   size  as  those   on  the  gates  and  which  shall  be  easily  accessible 
from  the    top  of  the   piers. 
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5-06.     AIR  BUBBLERS.    -   Air  bubbltra  shall   be  3/4  inch   brass  pipe  with  stain- 
less steel  nozzles.     Nozzle   openings   shall  be   1/8"    in  diameter.     The  air 
supply  pipe   shall  run  to  the   top  of  the  gate   section  at   one  end  and  shall 
be   equipped  with  a   connection  for  a   flexible  air  hose   which  will  run  to  the 
main  air  line   on  the   spillway  deck. 

5-07.     GREASE  COMPRESSCR.   -  The  grease   compressor  shall  be     mounted  on 
a  suitable   2,   3»    or  4  wheel   pneumatic   tired  chassis  and  the  entire   unit  shall 
be   eHsily  transported  along   the   deck  by  one  man.     Tires  shall  be  standard 
commercial  eize.     The   compressor  unit  shall  consist   of  a   single-phase  electric 
motor  for   operation  on  110-120  volts,   an  air  compressor  driven  by  the   motor  and 
a  grease   reservoir  of  not   less   than  100  pounds  capacity.     A  flexible  grease   line 
terminating   in  a  valve  and  fitting  for  connection   to  the  gate  wheel   lubrication 
system9»  and  long  enough  to  reach  from  the   upstream  side   of  the  roadway  to  the 
grease    inlet   on  either  gate   section  when  the  gate   is  dcgged,    shall   lead  from 
the  grease  reservior.     All   parts   cf  the   system  shall  be   suitable   for  handling  the 
lubricant  specified  for   the  gate  wheel   lubrication  systems.     There   shall  be 
furnished,   also,   an  air-operated  grease  gun  for  servicing  the  dogging  assemblies 
which  shall  have  a  grease  capacity  of  not  less   than  5  pounds  and  which  shall  be 
equipped  with  an  air  hose "with  connection  to  the  air  compressor  and  necessary 
valves  and  fittings  for  connection  to  the  grease   inlets.     The  air  hose  shall  be 
long  enough  to  permit   servicing  the  gate  dogging  assembilies   in  the   upstream 
slots.     The  grease  gun  shall  be   suitable  for  handling  the   high  pressure  lubri- 
cant specified  for  bearings   other  than  gate  wheel  bearings.     A  full  complement  of 
wrenches  and  any  other  small   tools   necessary  for  normal  maintenance   of  the 
grease  compressor  shall  be  furnished  with  it.     All  parts  of  both  grease  systems 
shall  be  suitable   for  a  cold  oil  working  pressure   of  2,000  lbs.    per  sq.   in.     A 
heavy  duty  rubber-covered  flexible   cable  50  feet  long  with  neceasary  fittings 
shall  be  provided  for  plugging  in  the  motor  at  the  electrical  outlets  on  the 
dam.     Suitable  facilities  shall  be   provided  on  the   chassis  for  neatly  stowing 
the  grease  hose,  air  hose  and  gun,   tools  and  the   power  cable. 
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Specificationa  for  Iroquois  Dam. 

SECTION  VI   -  WnXJE-OPERATI!?:}  EQUIP:.237r   -  ELECTRICAL 

6-01.     MOTORS.   -  Motors  shall  conform  to  the  stcjndards  of   the  American 
Institute  of  Electrical  Engineers  and  of  the  Naticnal  Electric  Llanufacturers 
Association.     They  shall  be  six  pole,    1/6  H.P. .   continuous  rating,  440  volt, 
three  phase,    6o  cycle,    squirrel  cage   induction  motors,   ratings  according  to 
the  Standardization  Rules  of  the  A.I.E.E.     They  shall  be  totally  enclosed 
and  mounted  approximately  as  shown  en  the  drawings. 

6-02.      LII,!IT  SWITCHES.   -  Adjustable  limit  switches  shall  be  provided 
for  both  directi  ns  of  travel,   but  other  control  equipment  and  wiring  will 
be  furnished  by   the  (Joverninent.     Spring  stops  for  both  directioi.s  of  travel 
shall  be  provided   such  that   the   tori^'Je  at  the  flexible   coupling  shown  on 
the  drawings  will  not  be  more  than  1^00^  of  the  rated  torque  of  the  motor  when 
ti.e  motor  is  brought   to  a  stop. 
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specifications;   Iroquois  Dam 

SECTION  7IT -MATERIALS 
7-01.   GENERAL. 

(a)  Materials.  -All  materials  shall  be  of  new  unused  stock,  free 
from  defects.  Substitution  of  size  of  sections  and  materials  fiom  that  shown 
on  the  drawings  or  required  in  the  specifications  shall  not  be  made  except  on 
written  approval  of  the  contracting  officer  and  provided  that  the  cost  to  the 
Government  shall  not  be  increased  thereby. 

^fete^iels  indicated  on  the  drawings,  or  requi  red  in  the  work  and  not 
covered  elsewhere  in  these  specif ication«i  by  detailed  requiretnents,  shall  con- 
form to  the  requirements  of  this  section. 

Any   materials  required  which  are  not  covered  by  detailed  specifications 
herein  or  elsewhere  in  the  specifications  shall  conform  to  the  applicable  Federal 
Specifications,  grade  and/or  class  as  required' or.  In  case  where  there  are  no 
applicable  Federal  Specifications,  to  applicable  specifications  of  the  .American 
Society  for  Testing  Materials  (A.S.T.M. ),   In  all  other  cases  not  specifically 
covered  in  these  specifications  the  contractor  shall  furnish  the  highest  grade 
commercial  material  or  product. 

(b)  Inspection.  Acceptance  and  Rejection  of  ?feterials.  -All  materials 
shall  be  subject  at  all  times  to  inspection  by  the  contracting  officer  who  will 
select  such  samples  in  such  quantities  as  he  may  deeri  necessary  and  subject 

the  saire  to  such  tests  as  may  be  necessary  to  determine  their  qualities  as  here- 
in specified,  and  he  will  accept  or  reject  naterials  in  accordance  with  the  re- 
sults of  such  tests.  Tests  may  be  i-epeated  upon  arrival  of  the  various  ship- 
ments at  the  site  of  the  work  as  may  be  necessary  to  insure  the  acceptance  of 
only  such  acaterials  as  7,ill  comply  with  the  provisions  of  the  plans  and  specif- 
ications. 

(c)  Test  Specimens.  -Special  test  specimens  shall  be  furnished  by  the 
contractor  on  request;  and  shall  be  of  such  shape  and  number  as  designated;  and 
shall  in  general  conform  to  Federal  Specifications  or  the  specifications  of  the 
Aaierican  Society  for  Testing  Materials  as  to  shape,  size,  and  method  of  test- 
ing. 

(d)  Vill  Test  Reports.  -Mill  tsst  reports  certified  to  by  qualified 
technicians  shall  be  furnished  when  required  for  all  material  entering  into 
this  v.ork  and  /ill,  in  general,  be  the  t^sis  of*  accept'^nce  oi-  rejection  of  the 
materials.  The  contracting  officer  may,  however,  require  of  the  contractor 
special  chemical  or  physical  tests  on  any  part  of  the  rnaterial  if  in  his 
opinion  the  conditions  justifj'  such  a  check. 

(e)  Federal  Specifications.  -Copies  of  Federal  Specifications  re- 
ferred to  herein  may  be  procured  from  the  Superintendent  of  Docuinents,  Govern- 
ment Printing  Office,  Washington,  D.C,  at  a  price  of  five  or  ten  cents  each. 
When  the  term:   "Federal  Specifications"  or  "A.S.T.M. Specifications"  is  cited, 
the  reference  shall  be  construed  to  mean  the  specifications  as  modified  by  any 
amendments  prormjlgated  before  the  date  of  opening  bids  for  the  contract. 

7-02.  STRUCTURAL  CARBON  STEEL.  -Structural  carbon  steel  shall  conform 
to  Federal  Specification  Qft-S-711a  for  "Steel.  Structural;  (for)  Bridges," 
Class  A.  Surface  imperfections  shall  be  remedied  by  arc-welding  and  according 
to  Governr.ent  practice.  The  chemical  properties  of  the  steel  shall  be  such  as 
to  permit  it  to  be  readily  'welded  by  this  process. 
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7-03.    RIVET   STEEL.    -    Rivet    steel    shall    conform  to  Federal   Specification 
QQ-S-7lla    for    •Steel,    Structural;    (for)    Bridges,"    Class   C 

7-0^.    STRUCTURAL  SILICON   STEEL.    -    Structural    silicon   steel    shall    cooform 
to   the   Standard    Specifications    of    the   American   Society   for  Testing  Ifeterials 
for    "Structural    Silicon  Steel,"    Designation  A  94-39' 

7-05.  COPPER- BEARING  STEEL.  -  Coppor-bearing  steel  sheets  and  plates  shall 
conform  to  Federal  Specification  QQ-S-711a  for  "Steel,  Structural;  (for)  bridg- 
es,"   Class    B. 

7-06.    ALLOY  STEEL  CASTINGS.    -    Alloy    steel    castings    shall    conform  to   the 
Standard   Specification   of   the    A-S-T-V.    for    "Alloy   Stejl   Castings    for   Struc- 
tural   purpos3S«"    Designation  A    143-36,    Class  B- ,    Graio   2. 

7-07.    CARBON   STEEL  CASTINGS.    -   Carbon    steel    castings    shall    conform   to 
Federal   Specification  QQ-S-6>8la,    for   "Steel;    Castings,"    Class   2,    except  'Ahere 
shown  otherwise   en   the    drav/ings   or   called    for   in   these   specification. 

7-08.    ALLOY-STEEL  FORGINGS.    -   Alloy-steel  forgings    shall   conform  to    the 
Tentative  Specifications    of    the  A.  S-T.M-    for    "Alloy-Ste^l   Forgings   for  General 
Industrial   Use."    Dosignation  A  237-4OT,    Class    S. 

7-09.  CARBON-STEEL  F0RGi:JG3.  -  Carbon-steel  forgings  shall  conform  to  the 
Tentative  Specification  of  the  A. S-T.M.  for  "Carbon-Steel  Forgings  for  General 
Industrial   Use,"    Designation  A  235-40T. 

7-10.   BOLTS      AND  NUTS 

(a)  'Jnless    otherwise   specified    or   called   for   on  the   dra-.vin?;s,    the 
material  for   bolts   and   nuts    shall    conform  to    the   Standard   Specification   of   thJ 
A.S.T-M-    for    ■'Commercial   Quality  Hot  Rolled   Bar  Steels,"    Designation  A  l07-40f 
Grades   22,    23,   24,    or  25. 

(b)  The  material  for  bronze  bolts  and  nuts  shall  coofcrm  to  Federal 
Specification  QQ-B-c>3o  for  "Brass,  Naval;  Bars,  Plates,  Rods,  Shapes,  Sheets, 
and   Strips,"   Type   I,    half   hard. 

(c)  The   •rifit'irial   for   bolts   and   nuts   of   "high    strength    steel"    shall 
conform  to   the  Tentative   Specification  of   the   A-S-T-M.    for   "Alloy-Steel   Forg- 
ings  for  General    Industrial    Use,"    Designation   A  237-40T,    Class   D. 

7-11.    ROLLED-STEEL  WHEELS 

(a)  The    stesl    for   the  gate  -.vheels    shall    conform   to    the    standard 
Specifications    of    tha    A.S.T-M.    for   "LIultiple-y.'ear    Yrought   Steel   Wheels," 
Serial  Designation  A  57-39«      The    treads    of   the   wheels    shall    be   heat-treated 
to   produce   a   Brinell   hardness   of   335   to  375»      Thj  plate   and   hub   of   the   wheels 
ioay    show  no  appreciable    hardness   over    the   untreated    ondition,    but   the   heat- 
treating   process    shall   be    such  as    to   avoid    the    settinj-up   of   internal    stres- 
ses   in   the    plate   of    the   wheel.      The   contractor   shall    furnish  the   contracting 
officer    with   certified    copies   of    charts    showing   the   process   for    each   heat- 
traat;nent   of    wheel   material. 

(b)  The    contractor  may    submit   an  alternate   proposal   for  wheel   mater- 
ial   .vhich  may   be  approved   by   the   contracting   officer,    provided    the   physical 
cl.aracter istics    are   comparable    to    those   of    the     .TJiterial    specified   above. 
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7-12.    ROLLQl   BEARING   STSEL.    -   St«el   for    both   rollers   and   rao»s   of   the 
roller  baarings    shall    coaform  to   the  Specif loations    of   the   Society   of  Auto- 
motive  Eaginaers,    S*A.S«    auraber  32100,    or   approved    equal. 

7-13-    GATE  TRACK  RAILS. 

(a)  These   175   pound    rails   shall   be  new  and    shall    conform  to   the 
Standard   Specification   of   the   A.S-T-M.    for    •Open-Hearth   Steel  Girder  Rails   of 
plain.    Grooved,    and  Guard   Types,"   Designation  A  2-27  for   Class   A,    fjo.    1  rails 
with   the  following   changes  to    sections   thereof t 

(1)  Section   12Ca).    -   The    lengths   of   all    rails    shall   be    in  ac- 
cordance with   the   design  dri^wings. 

(2)  Soctioas    12(b),    12(c),    and    20Cb).    -    These   sections    shall 
be   ineffective. 

(3)  Section   16(a).-   The   diameter  of   all   bolt   holes    shall   not 
vary  more   than   1/32    inch  over   or   under   that    specified. 

(4)  Section   16(b) .    -   The   location   of   all   bolt  holes    shall    not 
vary   more   than   1/32    inch   either    longitudinally   or   vertically  from  that    speci- 
fied. 

(b)  The    track   rails   shall   be   heated    uniformly   throughout   their   en- 
tire  length  and   cross-seotion  toabove   the   critical   temperature,    quenchedi    aod 
tampered   to  produce   a  Brinell    hardness   of  320    to   350.      Heating,    quenching, 
and    te.-Tipering   shall  be   done   with   equipment  which   ';d.ll   accomodate  the   entire 
length   of    each   piece.      After   heat- treatment,    all   rails    shall   be    smooth  on   the 
head,    straight   in   line   and    surface,    and   without   any   twists,    waves,    or   kink;s . 

7-14*   GUIDE  RAILS.    -   These  49«7   lbs.    rails   shall   be  new  and    shall   con- 
form  to   the   Standard   Specification   of   the   American  Society   for  Testing  Mater- 
ials  for   "Open-Hearth  Carbon-Steel  Rails,"   Designation  Al-39i    with   the   fol- 
lowing  changes    to   sections    thereofi 

(a)  Section   17(a).    -   The   lengths   of   all    rails   shall   be    in  accordance 
with  the  design  drawings. 

(b)  Section   17(b).    -   This    section   shall   be    ineffective. 

(o)    Section   20(a).    -   Th«   last    sentence    of  this    section   shall    read: 
"All    rails    shall   be  milled    square   at   the    ends,    a  variation   of  -not  more   than 
1/32"    being   permitted,    ajid   burrs    shall   be   entirely   removed." 

7-15»    SPLICE  BARS.    -  All    splice  bars    shall   be  new  and    shall      conform  to 
the  Standard   Spoc if ication   of   the   American  Society  for   Testing   Materials 
for   "Low-Carbon-Steal  Joint  Bars,"    Designation  A  3-33t    aad    shall   be  notched 
where  necessary   to    clear   rail   clips. 

7-16.    RAIL  CLIPS-    -  Rail   slips    shall   be   either    structural    steel,    forged 
steel   or   cast   steel,    in   accordance    with   the    standard    practice    of      the   con- 
tractor,   and   shall   be    specially  and  accurately  formed    to   permit   the  adjust- 
ment  required    in  setting    the   rail. 

7-17.    COLD  ROLLED   STEEL.    -   Cold   rolled    steel    shall    conform  to   the   Standard 
Specification  of   the   A.S.T.M.    for   "Commercial   Cold-Finished   Bar  Steels   and 
Cold-Finished  Shafting,"  Designation  A  103-36,   Grades   1  to   10. 

7-13.    ROLLED  NICKEL  STEEL.    -  Rolled   nickel   steel,    unless  otherwise   speci- 
fied,   shall   conform   to    the   Standard    Specification  of   the   A.  S.T-M.    for   "Carbon- 
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St»el   and   Al-loy-Stoal  Blooms,    Billets,    aad   Stubs   for   Forglngs,"    Deslgaatlon 
A  17-29,    Type  B,    Alloy   Stoel,   Grade   I3,    Class    I,    with   chemical   compositioa 
controllei    as    follow- 

Carbon  0.25-0.35f, 

Nick.l  3.25-3.75^ 

Uangansse  9.50-0.30;^ 

The    steal    shall   ba   heat- tfea ted    to   produce    the   most   desirable   physical    proper- 
ties.     The   yield    point   shall   be  not   less   than   65,000    lbs.    per    sq.    in. 

7-19-    CORROSION-RESrSTI'JI   STESL.    -    Corrocl  on-res  istia^   steel    shall    con- 
form  to   Federal   Spec  if  ice  tio.i  QO-S-763   for    "Steel,    Corrosion-Resisting;    bars 
and   porgin^^s,"   Grade    6  with   sulphur    content   of  0.18-0.35   percent  with   phos- 
phorus   .04    (max ;    and    shall    be   free   machining   and    suitable   for   threading   and   up- 
setting. 

7-20.    TOBIN  BRONZE.    -   Tobin  bronze    shall   conform  to  Federal    Specification 
QQ-B-636   for   "Brass,    Naval;    Bars,    Plates,    Rods,    Shapes,    Sheets,    and   Strips," 
Type   I,    half   hard. 

7-21.  PHOSPHOR  BRONZE-  -  Phosphor  bronze  for  bushings,  unless  otherwise 
specified,  shall  conform  to  Federal  Specif ioatioa  QQ-B-69I  for  "Bronze;  Cast- 
ings,"   and    shall   be    "Composition   10." 

7-22.    SELF- LUBRICATING   BUSHirJGS-    -   Self-lubricating  bushings    shall   be 
of   the   bronze  and    insert    type,    Lubrite   or    equal. 

7-23.    BUTTON-HEAD  GRE\3E  FIITIXGS.    -   Button-head  grease  fittings    shall 
be  of   the  giant    industrial    type,    with  3/8"    pip®    threads,   Alemite   or   equal. 
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Specifications:   Iroquois  Dam 

SECTION  VIII  -  WORKMANSHIP 
8-01.  STRAIGHTENING.  BENDING,  SHEARING  AND  CUTTING. 

(a)  Structural  materials  shall  be  straightened  in  the  shop  by 
methods  that  will  not  injure  the  metal,  before  being  laid  out  or  worked  on 
in  any  way.  Sharp  kinks  or  bends  shall  be  cause  for  rejection, 

(b)  Curved  members  shall  be  accurately  pressed  or  rolled  to  the 
required  curvature  and  attendant  deformation  of  the  section  shall  be  pre- 
vented or  corrcted.   Heating  shall  not  be  employed  except  with  specific  ap- 
proval, and  special  precaution  shall  be  taken  to  avoid  overheating, 

(c)  Shearing,  clipping,  and  cutting  shall  be  done  accurately  and 
neatly  and  all  exposed  edges  shall  be  smooth.   Re-entrant  cuts  and  copes 
shall  be  filleted  before  cutting.   Sheared  edges  of  plates  more  than  5/9* 
thick  shall  be  planed  to  a  depth  of  1/4  inch.   Where  explicitly  shewn  on 
approved  shop  drawings,  structural  shapes  and  plates  may  be  cut  by  oxyacety- 
lene  flame  directed  by  machine.   No  material  shall  be  cut  by  the  electric 
arc, 

8-02.   RIVET  AWD  BOLT  HOLES. 

(a)  Rivet  holes  in  horizontal  and  end  girders,  in  inner  axle  sup- 
ports, and  in  vertical  diaphragms  at  lifting  device  connections  shall  be 
punched  or  drilled  at  least  3/1^*  smaller  than  the  nominal  diameter  of  the 
rivet  and  reamed  in  assembly  to  a  diameter  l/l6"  larger  than  the  nominal 
dieimeter  of  the  rivet,  or  shall  be  drilled  full  size  in  assembly.   Holes  in 
the  skin  plate,  stiff eners,  vertical  diaphragms  except  as  noted  above,  and 
miner  parts  may  be  punched  or  drilled  full  size.   If  the  thickness  of  the 
material  is  not  greater  than  the  diameter  of  the  holes  plus  1/16",  tfie  holes 
may  be  punched.  In  thicker  material  the  holes  shall  be  drilled.   Finished 
holes  shall  be  l/l6"  larger  than  the  nominal  diameter  of  the  rivets  to  be 
used  in  them  ,   All  holes  shall  be  accurately  spaced,  cylindrical,  and  per- 
pendicular to  the  member.   All  countersinking  shall  be  true  and  square  with 
the  hole.   In  punching,  the  diameter  of  the  die  shall  be  not  more  than  3/32" 
larger  than  the  diameter  of  the  punch.   All  holes  shall  be  clean  cut  without 
torn  or  ragged  edges.   All  reaming  and  final  drilling  shall  be  done  with  the 
component  parts  of  the  member  assembled  and  firmly  clamped  together.  Drilling 
shall  be  done  with  twist  drills.   Reaiming  shall  be  done  with  short  taper 
reamers, 

(b)  If  h jIgs  are  punched  or  drilled  full  size,  the  accuracy  of 
spacing  and  alignment  shall  be  such  that  when  parts  are  assembled  for  riveting 
a  cylindrical  pin  l/l6"  snaller  than  the  dianieter  of  the  hole  shall  pass 
through,  perpendicular  to  the  plane  of  the  connection  and  -.vithout  drifting, 
not  less  than  75^  of  a^'^y  tl^oup  of  continguous  holes;  and  a  cylindrical  pin 
1/3"  smaller  than  the  dia.-neter  of  the  hole  shall  pass  through,  perpendicular 
to  the  plane  of  the  connection,  100^  on  any  group  of  contiguous  holes.   Holes 
which  require  enlarging  in  order  to  pass  the  rivets  shall  be  reamed, 

(c)  The  accuracy  of  v/erkririnship  of  holeg  reamed  or  drilled  after 
assembly  shall  be  such  that  at  least  75^   o^  ^^7  group  of  contiguous  boles  in 
the  sBT.e  plane  shall  show  no  offset  greater  than  1/32"  between  adjacent 
tiiickness  of  metal,  except  that  holes  for  turuiid  bolts  shall  be  truly  cylin- 
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urical  LhroughOul  anJ  i.iLhin  the  liaiils  and  tolorances  of  the  ,Viicrican 
r.tnidards  Ac:,ociat  ion  for  V=tal  Fits,  Clas-:  ii.  Snug  Fit.  Wherever  prac- 
ticat)!-,  ;.c-th  diilling  ^nd  rini.';h  reaining  for  tur.'ied  belts  ^ihall  be  doue 
ir.ith  thu  ccmpoutat  p-^rtr,  ossentled  atid  fiimly  clamped  into  pcsition.  If 
t':.o  fciegoins  pioccduie  is  impracticable,  drilling  cf  tne  reparate  parts 
_V.2ll  be  to  tt'.platc  and  the  i-sauTiing  dcr.o  i:-  asr^embly.  iVfter  final  pun- 
ch! ^J,  rea-ninr:  or  drilling,  each  hole  shall  be  gone  over  rith  a  satisfac- 
tory  tcol  re.T;ovin£  all  burrs  and  sharp  edges. 

3-03.      BOLTS  ANT)  ^PJ1T,. 

(a)   Except  as  olhervviss  specified  cv   shown,  all  bolts,  nuts  and 
!vtuds  shall  coiifor.Ti  to  the  .Wcricaa  St'-and-irds  Association  requirements  for 
semi-finished  r-asher-faced,  regular  hexagon  heads  a-.id  heavy  hexagon  nuts,, 
aiid  shall  have  cut  thread"^,  coarse  thread  series.  Class  3  fit. 

(t)  Turned  bolts  shall  nieat  all  requirements  of  the  foregoing 
ger.cral  specifications  for  belts  and  nuts.   In  addition,  the  shanks  shall 
be  tur..ed  I/I6"  larger  in  dianeter  than  the  nominal  diacieter  of  the  thread, 
shall  be  truly  cylindrical  and  within  the  li.-nits  and  tolerance  of  the  Amer- 
ican Standaid  for  Tolerances,  Allowances  and  Gages  for  '.fetal  Fits,  Snug  Fit, 
Class  i;«   i'tie  un-threaded  portion  of  the  bolt  shank  shall  be  l/l6"  to  1/8" 
lon^^er  than  the  thickness  of  the  connected  members.  Each  bolt  shall  be  pro- 
vided .vith  a  steel  v.asher  l/k"   thick, 

^c)  Eolts  for  connection  of  machine  parts,  or  other  parts  which 
aie  to  be  reraovable,  includiuiz  seals,  shall  have  nuts  of  tobin  bronze. 

8-0/i.  RI\'3rS  A.M)  Rr/CTr:G.  -  Rivets  shall  have  a  nominal  diameter  of 
at  least  7/3"  except  as  authoiized  by  the  contracting  officer.  The  nominal 
dia.iieLer  shall  be  the  actual  size  of  the  cold  rivets  before  heating.  All 
connections  shall  be  accurately  and  securely  fitted  up  before  the  rivets 
are  driven.   Drifting  done  during  assembling  shall  be  only  such  as  to  bring 
the  pai'ts  into  position  and  not  sufficient  to  enlarge  the  holes  or  di.;tort 
the  metal.  Rivets  shall  be  driven  by  direct-acting  riveters  where  practi- 
cable a:;d  riveters  shall  retain  the  pressure  after  the  up-setting  is  com- 
pleted.  There  necessary  to  drive  rivets  with  a  pneumatic  hammer,  a  pneumatic 
bucker  shall  br  used  for  holding  up  where  practicable.  Rivets  shall  be  heat- 
ed unifornly  to  a  light  cherry- red  color  and  driven  while  hot.  They  shall 
not  le  burned  or  over- heated.   »7hcn  heated  and  ready  for  driving  they  shall 
be  free  froc  slag,  scale,  and  other  adhering  matter.   iThen  driven  they  shall 
completely  fill  the  holes.   Heads  shall  be  of  an  approved  shape,  of  full  and 
equal  sizes,  free  fro:;i  fins,  concentric  with  the  shanks,  shall  have  full  con- 
tact v:ith  the  surface  of  the  member,  and  shall  grip  the  asse.'nl-led  paits  firm- 
ly toi^ether.  Unless  othenviso  specified  or  authorized,  counter-sunk  rivets 
shill  cc  chipped  or  ground  flush.  Loose,  burned,  ^adly  formed,  or  otherwise 
defective  rivets  shall  be  replaced.   In  removing  defective  rivets  care  shall 
le  taken  not  to  injure  the  adjacent  metal  and,  if  necessary,  they  shall  be 
diilled  out.   Calking  or  recuppin.fr  of  defective  rivets  will  not  be  permitted. 
In  any  case  when  a  cold  rivet  of  the  size  specified  cannot  he  entered  with 
light  tapping,  the  hole  shall  be  reaned  with  a  twist  reamer. 

8-05.  uns.isz. 

(a)   Welding  pill  be  pe^'-^itted  only  where  specifically  called  for 
on  the  drawings  or  authorized  by  the  contracting  officer.  All  welding  shall 
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be  done  by  the  electric  arc  method  usirit^'  a  process  which  will  exclude  the 
atmosphere  fi-om  the  molten  metal.  Tlie  following  requirements  as  to  welding 
procedure  apply  specifically  to  hand  welding.  Machine  welding  processes  and 
procedures  will  be  permitted  as  specifically  authorized  by  the  contracting 
officer.   All  welding  except  as  otuerwise  specified  shall  be  done  in  accor- 
dance with  the  applicable  current  Codes,  Specifications,  and  Recommended 
Practices  of  the  American  Weldin^:  Society. 

(b)  Parts  to  be  welded  shall  l^e  rigidly  held  ly  sufficient  clamps 
or  other  adequate  means  to  keep  the  parts  in  close  contact  and  in  accui-ate 
position.   Adequate  precautions  shall  be  taken  to  minimize  locked-ur  stresses 
and  distortion  due  to  heat.   Each  pass  of  all  welds  shall  be  thoroughly 
peened  while  hot  with  a  pneumatic  tool  for  the  purpose  of  relieving  localized 
welding  stresses. 

(c)  Fillet  welds  in  sizes  up  to  1/4"  shall  be  made  in  on  pass,  and 
larger  welds  shall  be  made  in  two  or  more  passes.   Successive  beads  or  layers 
shall  be  uniform  in  thickness.  Each  layer  of  weld  metal  shall  be  thoroughly 
cleaned  before  subsequent  layeis  are  deposited.   Upon  completion,  each  weld 
shall  be  thoroughly  cleaned  and  brushed  with  wire  brushes,  and  extraneous 
nodules  of  '.veld  me'-al  shall  be  removed  -by  chipping, 

(d)  '.Vherever  there  is  danger  of  the  assembled  structure  or  member 
becoming  warped  or  distorted  by  localized  v/elding  stresses,  the  welds  shall 

be  thoroughly  peened  with  a  pneumatice  tool  to  relieve  such  stresses.   Peening 
for  this  purpose  shall  be  done  wherever  directed  by  the  contracting  officer. 

(e)  All  welds  shall  be  free  from  unsound  metal,  cracks,  overlap, 
and  feather  edges.   Minor  imperfections  in  welds  may  be  chipped  cut  and  the 
defect  rewelded,  subject  to  approval.  Distortions  due  to  welding  or  stress- 
relieving  shall  be  corrected  by  pressing  and  not  by  blo.vs, 

(f)  ;Yelding  shall  be  done  only  by  r^elders  properly  qualified  in 
the  work  of  the  actual  process  employed.  The  contractor  shall  assign  to  each 
v.elder  an  identifying  number,  letter  or  symbol  which  shall  be  stamped  in  the 
metal  adjacent  to  and  at  intervals  of  not  more  than  three  feet  along  all 
welds  v.hich  he  makes.   Before  beginning  the  production  of  welded  work,  the 
contractor  shall  furnish  to  the  con tr-'^c ting  officer  satisfactory  evidence,  in 
the  form  of  a  certificate  by  a  recognized  testing  agency  or  by  actual  demon- 
stration, that  each  weldei-  to  be  employed  on  the  work  of  this  contract  has 
within  one  year  of  the  date  of  this  contr»cl  satisfnctcrily  perforfried  the 
qualification  tests  prescribed  by  the  American  '"/elding  Society  in  its  "Code 
for  Fusion  Welding  and  Qas  Cutting  in  Building  Construction*  (Latest  Edition), 
usitig  the  detailed  procedure  to  be  follov/ed  in  actual  production  under  this 
contract.   Expense  of  any  tests  necessarily  performed  under  this  provision 
shall  bo  borne  ly  the  contractor.  The  contractor  shall  require  any  welder  to 
rereat  these  tests  when  in  the  opinion  of  the  contracting  officer  the  work 
indicates  a  reasonable  doubt  of  the  welder's  efficiency. 

8-06.   GIRDER  END  CONNECTIONS  AND  STIFFE^fERS. 

(a)  The  end  connection  angles  of  all  horizontal  girders  shall  be 
fitted  to  a  bearing  against  the  flanges  of  theg.rders.   The  faces  of  the 
outstanding  legs  of  the  connection  angles  shall  be  milled  to  a  true  bearing 
against  the  webs  of  the  vertical  end  girders  and  sufficient  extra  thickness 
of  connection  angles  shall  be  allowed  for  milling. 

(b)  Stiffeners  need  not  bear  against  the  flange  angles  but  shall 
fit  within  1/32* , 
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8-07.   CASINGS.  -  The  design  of  all  castings  shall  be  such  as  to  mini- 
oiize  cooling  stresses.  Unfinished  edges,  ribs,  and  sinilar  parts  shall  be 
cast  with  rounded  corners  and  all  inside  angles  shall  have  ample  fillets. 
All  bolt  heads  and  nuts  shall  beor  on  finished  seats  at  90  degrees  to  the 
axis  of  the  bolts.   All  castings  shell  be  clesr.ed  and  fins  and  other  irregu- 
larities removed.   Castings  to  be  attached  to  structujal  steel  v/ork  shall 
have  contact  surfaces  finished.   Other  surfaces  shall  be  finished  where  in- 
dicated by  good  practice  and  by  the  design  of  the  structure  of"  device  of  which 
the  castin^j  is  a  part. 

8-08.   RAILS. 

(a)   Rails  shall  be  straight  in  line,  without  tr/ists,  waves  or  kinks, 
and  shall  be  smooth  on  the  heads.   Ends  shall  be  milled  square  and  the  rails 
matched  for  height  at  the  splices.   If  necessary  to  secure  a  snocth  joint  the 
bases  may  be  machined  3"  back  from  the  splice.   After  matching,  the  rails  shall 
be  match-icarked  to  insure  assembly  of  the  proper  pieces  in  the  field.   Flame 
cutting  of  rails  will  be  permitted,  if  machine  guided,  and  provided  1/8*  stock 
is  left  on  material  for  finishing, 

^b)  Rail  fittings  ijhall  not  interfere  with  the  fres  entrance  or 
movement  of  the  gate. 

3-09.   SHOP  ASSO/BLY  AND  PREPARATION  FOR  SHIPME>7r . 

(a)  Tile  gate  sections  shall  be  completely  asse.-nbled  in  the  shop 
with  holes  for  field  connections  reamed  and  bolted  witTi  turned  bolts  and 
with  v.'heel  assemblies,  seals,  air  bubbler  pipes,  and  lifting  and  coupling 
devices  in  place.   After  inspection  and  approval  by  the  authorized  repre- 
sentative of  the  contracting  officer,  the  spliced  parts  shall  be  tnarked  for 
identification,  and  the  gate  section  taken  apait  for  shippir.g.   S^ch  wheel 
assembly  anc  each  lifting  and  coapling  device,  with  all  connections  and  ac- 
cessories, shall  be  individually  tcxed  and  marked  for  identification,  as 
well  as  seals,  lubrication  pipes  and  fittings,  and  any  other  parts  liable  to 
damage  in  trinsit.  "^he  lifting  team  shall  be  completely  shop-fabricated  and 
shipped  in  one  piece  with  the  lifting  and  coupling  devices  wedged  end  blocked 
to  prevent  (aovement  or  damage. 

(b)  Each  dogging  assembly  ^all  be  completely  assenbled  in  the 
shop  and,  after  inspection  and  approval,  the  pieces  shall  be  marked  or  tagrsd 
for  field  assembly  and  pieces  liable  to  damage  during  transit  boxed  or  crated, 

(c)  .  Ti'^ck  and  guide  rails  shall  have  splices  asseT.bled  in  the  shop 
and  the  spliced  pieces  match-marked  f or  field  assemVly.  Bolts,  studs,  pipe 
sleeves,  clips,  splice  bars,  and  other  small  parts  shall  be  boxed  for  shipment. 

(d)  Each  box  or  crate  shall  contain  all  parts  necessary  for  field 
connection  of  the  equipraent  contained  in  it  and  shall  have  a  list  inclosed 
showing  the  entire  contents, 

(e)  All  marks  shall  be  in  accoi dance  with  approved  assembly  draw- 
ings, shall  be  clearly  legible  and   so  placed  as  to  be  visible  when  the  part 
is  being  erected  in  the  field.   Each  piece  weighing  more  than  one  ton  shall 
have  the  approximate  v/eight  rr^rked  thereon.   Connecting  parts  assemlled  in 
the  shop  shall,  before  disia::tling  for  shipment,  be  match-marked  to  facilitate 
field  erection, 

(f)  The  contractor  shall  prepare  all  .liaterials  and  articles  for 
shipment  in  such  manner  as  to  facilitate  handling  and  to  protect  them  from 
da.aage  in  transit  and  shall  be  responsible  for  and  make  good  any  and  all 
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damage  due  to  improper  preparation  and  loading  for  shipment.   All  threads 
and  finished  sui-faces  shall  be  piotecLed  as  specified  in  Section  IX. 

8-10.   TOLERANCES  a:JD  FITS. 

(a)  General.  -  Fits  shall  be  in  accordance  with  applicable  re- 
quirements of  the  iVmerican  Standards  Association  for  Metal  Fits. 

(b)  Gates  and  Lifting  Beam.  -  The  overall  width  of  any  gate  sec- 
tion as  lepresented  by  the  distance  between  outside  faces  of  the  vertical 
end  girder  web  plates  measured  at  any  point  in  the  height  of  a  gate  section 
shall  not  vary  from  that  called  for  on  the  drawings  by  more  than  1/8*  plus 
or  minus.   In  an  individual  gate  section,  the  maximum  horizontal  distance 
between  outside  faces  of  the  vertical  end  girder  webs  shall  not  exceed  the 
rainiraura  by  more  than  l/S*.   The  vertical  end  girder  webs  shall  be  straight  and 
perpendicular  to  the  skin  plate. 

The  overall  height  of  any  gate  section  shall  be  as  called  for  on 
the  drawings  with  a  tolerance  of  1/4*  plus  on  minus. 

Sach  gate  section  shall  be  truly  rectangular  within  the  limits  im- 
posed by  the  tolerances  permitted  above. 

The  outside  surface  of  the  skin  plate  of  each  gate  section  shall 
be  a  true  plane  with  a  tolerance  of  l/k'   plus  or  minus,  v/hich  tolerance  shall 
include  the  standard  mill  variation  in  plate  thickness. 

The  axis  through  the  centers  of  each  pair  of  wheel  axle  holes  on 
a  gate  section  shall  be  at  90  degrees  to  a  plane  perpendicular  to  the  skin 
plate  and  containing  the  vertical  center  line  of  the  gate,  with  a  tolerance 
not  exceeding  no  degrees,  three  minutes,  thirty  seconds  (0°3*-30")  ^^  ^^V 
direction.   All  axle  holes  shall  be  on  the  »',Vheel  Center  Line"  as  shov/n  on 
the  drawings  with  a  tolerance  of  0.020»either  way. 

The  accuracy  of  workmanship  shall  be  such  that  when  the  wheels  are 
aligned,  the  distance  from  the  contact  surfaces  of  the  wheel  treads  to  the 
face  of  the  vertical  seal  support  shall  not  vary  from  the  nominal  dimension 
ty  more  than  1/8"  plus  or  minus. 

The  distance  from  the  outer  face  of  the  vertical  end  girder  web 
plate  to  the  outer  face  of  the  support  of  the  inner  end  of  the  axle  at  any 
wheel  shall  not  vary  from  the  nominal  dimension  by  more  than  l/6i|*  plus  or 
minus.  The  face  of  the  support  shall  be  spot-faced  at  the  axlr  hole  to  fur- 
nish a  bearing  seat  for  the  shoulder  on  the  inner  end  of  the  axle. 

Axle  holes  in  both  the  end  girder  and  in  the  inner  axle  support 
shall  have  free  fit  on  the  axle.   /Yheels  shall  be  truly  circular  at  the 
tread.  The  tread  diameter  shall  be  3O"  with  a  tolerance  of  0.01"  plus  or  mi- 
nus.  The  flange  diameter  shall  be  32"  with  a  tolerance  of  l/l6»  plus  or  mi- 
nus.  "iVheel  treads  shall  be  4-1/2*  wide  with  a  tolerance  of  C.005*  plus  or 
minus.   Contour  of  the  tread  and  flanges  shall  be  suitaMe  for  use  on  the 
175-pound  crane  rail  used  for  the  gate  track.  The  distance  from  the  center 
of  the  wheel  tread  to  the  outside  of  the  hub  cover  shall  be  not  greater  than 
5-3/k*',   and  to  the  outside  of  the  bearing  seal  cover  not  greatei-  than  5-1/2". 

Holding  bolts  for  the  bearing  seal  and  hub  covers  shall  have  free 
fit  in  the  holes.  The  position  of  the  centers  of  the  lifting:  hooks  and  coup- 
ling devices  on  any  gate  section  shall  not  vary  more  than  1/8"  plus  or  minus 
from  their  no'ninal  position  as  measured  from  the  vertical  center  line  of  the 
gats  or  more  than  l/l6*  plus  or  minus  from  their  nominal  position  as  measured 
from  the  downstream  face  of  the  skin  plate.  The  position  of  the  coupling 
devices  on  the  lifting  beam  shall  be  on  the  longitudinal  center  line  within 
1/16"  in  either  direction  and  shall  not  vary  more  than  1/8",  plus  or  minus, 
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ficm  the  ncminal  position  as  measured  from  the  center  line  of  the  beam. 

Guide  pin-j  shall  have  sufficient  taper  to  enter  the  guide  sockets 
//ith  ample  clearance  while  the  gate  sections,  or  gate  section  and  lifting 
beam,  are  at  the  maximum  li.-nits  of  their  siderise  movements  in  opposite 
dirtclions;  and  sliill  Hhvo  close  enough  clearance  wheri  entered  to  center 
the  gate  sections,  or  the  gate  section  and  lifting  beam,  and  allovp  the  coup- 
ling deveice  to  operate  freely. 
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Specifications  for  Iroquois  Dam. 

SECTION  IX  -  PAINTS  AND  PAINTING 

9 

9-01.     GENERAL.    -  Unless  otherwise   specified  or  authorized,   all   paint 
materials   shall    conform  to  the   current  Federal  Specifications  wherever 
applicable.     Where  Federal  Specifications  are  not  applicable,  material 
•shall   be  as  specified,    or  otherwise  subject  to   the  approval   of  the   con- 
tracting officer.     All   paint,  when  applied,   shall   provide  a  satisfactory- 
film  and  a  smooth   even   surface,   except  when  sand  reinforced,   and  under- 
coats  shall   dry  v»i thou t  excessive  gloss,   suitable  for   the  proper  applica- 
tion and  adhesion  of  subsequent  coats,   as  approved  by   the   contracting  of- 
ficer.    Where  necessary-,   in  the  opinion  of   the  contracting  officer,    to   suit 
the   conditions  of   surface,    temperature,   and  weather  existing  at  the  particular 
time  of  application,    the  packaged   paint  may  be   thinned  by   the  addition  of 
not  more   than  one  pint  per  gallon  of  mineral    spirits   immediately  prior  to 
application,  provided   that  in  no  case  shall   the  viscosity  of  the  paint  be 
reduced   to  a  point  ^ifhere  the   specified  maximum  coverages  will  be  exceeded, 

9-02.      SURFACE   aEAKING  AND  PREPARATION. 

(a)  Cleaning.    -  All   ferrous  surfaces   to  be  painted   shall  be 
thorou^ly  cleaned  of  all  millscale  and  other  foreign  substances   to  base 
metal   by  sandblasting  or  any  other  method  approved  by   the  contracting 
officer. 

(b)  Protection  of  Surfaces.   -   Care  shall   be   taken   to   adequately 
prxDtect  all  machinery  parts,    threads,   and   finished   surfaces  during  cleaning 
and  preparation. 

(c)  Inhibition.    -  All   surfaces  cleaned  by  sandblasting  or 
equally  effective  method,    shall  be    treated  with  a   chemical   rust  inhibitor 
(paragraph  9-06).      As  soon  after  cleaning  as  practicable,   and  prior  to 
formation  of  any  forms  of  corrosion  from  atmospheric  moisture,   or  other 
causes,   the  inhibitor  shall  be  applied  by  brush  and  permitted   to  dry. 
This  chemical    inhibitor  however,   shall  be  applied  only  under  conditions 
such  that   the   temperature  of  the  surfaces   to  which  applied  and  the  air  in 
contact  therewith,    are  betveen  50  degrees  F.   and  110  degrees  F.    in  order 
to    insure  proper  chemical   reaction  with   the  metal.     After  drying,    any  un- 
neutralized  reactive  residue  on  the  surfaces  shall  be  removed  by  thorough 
wiping  with  wet  cloths  and  the  surfaces  redried.      The  inhibited  surfaces 
shall    then  be   thoroughly  brushed  with  a  broom  to   remove  the  dry  dusty  re- 
action product  and  be  given  a  standard  priming  coat  of  paint,   as  indicated, 
as  soon  thereafter  as  practicable,  but  in  any  event  prior  to  deterioration 
or  destruction  of    the   inhibited  surface.     Should   the   inhibited   surface  be 
damaged  or  destroyed  at  any  point  by  any  means  whatsoever  the  surfaces 
shall  be  cleaned  and  retreated  in  approved  manner  prior  to  application  of 
the  paint. 

9-03.     PAINT  APPLICATION. 

(a)     All  painting  shall   be  done  in  a  neat,   thorough,   and  work- 
manlike manner.      Except  where  otherwise  specified  or  specifically  directed, 
all  paint  coats   shall  be  applied  by   either  brush  or  spray   in  such  manner 
as  to  produce  an  even  coating  of  uniform  thickness  completely   coating  all 
corners  and   crevices.     All   painting  shall  be  done  by  thoroughly  experienced 
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workmen.    Care  shall  be  excerised  during  sprayine  to  hold   the  nozzle  suf- 
ficiently  close   to   the  surfaces  being  painted  to  avoid  excessive  evapora- 
tion of  the  volatile  constituents,   and  loss  of  material    into  the  air. 
Paint   shcl]    be  applied  only    to  surfaces   that  are  thoroughly  dry  and  only 
under  such   combination  of  humidity  and   temperatures  of  the  atmoaphere  aM 
surfaces   to   be  painted  as  will   cause  evaporation  rather  than  condensation. 
A  practical    test   is   to  wipe  a  damp  cloth  on   the  surface   to   be  painted.      If 
the  moist  streak  dries  promptly,    conditions   conducive   to  evaporation  prevail. 
In  no  cases   shall   any  paint  be  applied   to  surfaces  upon  which   there  is  frost 
or  moisture  condensation,   or  during  rainy  or  misty  weather,  without  suitable 
protection  as  approved  by  the   contracting  officer.     Painting  during  unfavor- 
able weather  conditions  shall   be   carried  on  under  a  protective  covering. 
Thile  any  painting  is  being  done,   the  temperature  of   the  surfaces    to  be  paint- 
ed and  of  the  atmosphere  in  contact   therevith  shall  be  maintained  at  or  above 
50  degrees  F.      All    paint  when  applied  shrll   be  apprr-ximately   (within  fifteen 
degrees  of)      the  same   temperature  as   that  of   the   surface  on  which  it  is  ap- 
plied.    Where  protection  is  provided  for  paint  surfaces,    such  protection 
shall   be  preserved   in  place  until    the  paint  film  has  properly  dried  and  re- 
moval  of   the  protection  is  authorized  by   the  contracting  officer.     Working 
parts,  hardware,    and  other  surfaces  not  required    to  be  painted   shall  be 
cleaned  and  protected    to   the  satisfaction  of   the   contracting  officer. 

(b)      Coverage.    -  The   surface  area   covered  per  gallon   for  each 
type  of  paint  specified  shall   be  not  greater  than  425  square  feet  per  gallon. 

9-04.      PRIMINC   COATS. 

(a)  Unpainted  surfaces.    -  Non-ferrous  metal -coated  surfaces, 
machined  surfaces,    surfaces  requiring  welding,   and  surfaces  which  will  be 
in  riveted  contact   shall   not  be  painted.     All  other  ferrous  surfaces,   un- 
less otherwise  specified  shall   receive  one  priming  coat  of  SjTithetic  Red 
Lead  Primer. 

(b)  Structural  Parts  shall    receive  one  shop  priming   coat. 

(c)  Machinery  and  Mechanical   Equipment   (except   threads  and 
finished  surfaces)   shall   receive  one  shop-priming  coat. 

(d)  Exterior  Electrical   Equipment  shall   receive  one   shop-priming 
coat,    except    that   enclosing  cabinets  and   ceses   shall   be  given   t**o   shop- 
priming  coats  on  the   inside  and  one  shop-priming  coat  on  the  outside.     All 
cast  metal   surfaces  requiring  painting  shall  be  smoothly  finished  with  an 
approved   filler  prior  to   the  application  of  paint. 

(e)  Machined  Surfaces  shall    inmediately  after  final    inspection 
be  thoroughly   cleaned  of  all    foreign  natter  and   coated  with  a  heavy  film 
of  Rist  Preventive   Compound,   U.   S.   Army  Specification  2-8i;A. 

(f)  Screw  Threads   shall  be  protected  by  a  coating  of  heavy  oil. 

9-05.      PAINTS  ATTD  PAINT  FOFMULAE. 

(a)  General .   -  Paints  shall  have  the   composition  as  indicated 
below   or  as  otherwise  approved  by  the   contracting  officer.     All   paints  shall 
be  g-aaranteed  by   the  manufacturer  not  to  gel,   liver,   or  thicken  deleterious- 
ly  or  form  gos  in  a  closed  container  within  a  period  of  one  year  from  date 
of  manufacture. 

(b)  Processing  of  Paints. 

(1 )  Except  where  otheiv/ise  specified  or  authorized,  all  paint 
shall  be  mace  by  grinding  together  dry  or  paste  pigments  and  a  liquid  vehicle 
to  form  a   smooth  paint   that^will    flow  freely  end  will  not  settle  or  react 
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deleteriously  in  containers. 

(2)  Grinding  shall   produce  a   fineness  such   that   coarse 
particles  and   skins  will    not  exceed  1 .5  percent   (total    residue  left  on 
No.    325  mesh  screen,   based  on  pigment).     The  grinding  shall   be  done  in  a 
roll    or  pebble  mill    at   temperatures    that  will   not   cause  polymerization. 

(3)  Skinning  shall  be  negligible  efter  exposing  6  ounces 
of  paint  in  a  tightly  closed  8  ounce  glass   container  to  sunlight  for  a 
total    time  of  24  hours, 

(4)  The  resulting  paint  shall  have  satisfactory  brushing 
and  leveling  properties,    shall    set   to   touch   in  not  less   than  one  hour  nor 
more  than  four  hours,   unless  otherwise  specified,   and  shall   provide  a  sat- 
isfactory film  and  a   smooth   even  surface  without  undue  gloss,   suitable  for 
proper  application  and  adhesion  of  subsequent  paint  coots,   as  approved  by 
the  contracting  officer.      Sufficient   suitable  driers   shall   be  added   to  make 
the  paint  dry  hard  within  18  hours. 

(3)      In  view  of  potential  variations   resulting  from  variable 
processing  equipment  and  technique,    the  manufacturer  may  be  allowed,   where 
necessary  to   product  the  specified  viscosities,    to  make  slight   changes  in 
formula  proportions,   subject  to  specific  approval  of  the  contracting  officer. 

(c)  Synthetic  Red  Lead  Primer,  shall  be  composed  of  materials 
conforming,  where  applicable,  to  the  specified  requirements  and  mixed  in 
the  proportions  as   follows: 

Red  Lead   l6.5/J  by  wei^t 

Iron  Oxide 3Q.2% 

Zinc  Yellow ^,3% 

Diatoraaceous  Silic 6.0% 

Vehicle   (see  par.   9.0?)   28.0$g 

Thinner 5.8,t 

The  paint  shall  have  a  consistency  of  flow  of  between  23  and  1^0  seconds 
through  the  O.15   inch  diameter  orifice  of  a  standard   consistency  cup  when 
tested  in  accordance  with   the  procedure  specified  in  paragraph   9  and  10  of 
A.S.T.  M. ,   Specification  D  333-37  for  "Methods  of  Testing  Nitrocellulose 
Clear  Lacquers  and  Lacquers  Enamels.''      It  shall    have  satisfactory  brushing 
and  leveling  properties,    shall   set  to  light  touch  in  not  less   than  2  hours 
nor  more  than  5  hours,  and  shall   dry  hard  for  recoating  in  not  more  than 
18  hours,  when  tested  in  accordance  with  paragraph  P-2d  of  Federal  Spec- 
ification TT-V-8la,   entitled   "Varnish;   Mixing   (for)  Aluminum  Paint."     The 
vehicle  shall  be  a  synthetic  resin  varnish  consisting  of  a  phenol   fomaldehyde 
resin  with   the  necessary  oils  and  volatile   thinners  to  produce  elasticity, 
water- proof ness,    adherence,    and  durability   in   the  finished  paint   film.      It 
shall  meet   the  detailed  requirements  of  paragraph  9-07* 

9-06     CHEMICAL   RUST  INHIBITOR,    to  be  used  where  specified  or  required , 
shall  be  an  approved   compound  of  water,   a  wetting  agent,   a  viscosity  agent, 
phosphoric  acid,   and   sodium  dichromate.      The  concentration  of   the  solution 
at  the  time  of  application  shall  be  such  that    the  Orthophosphoric  acid  (H  PO    ) 
content  shall   be  between  7.0  and   9«0  per  cent   (by  weight)   and    the  Sodium  -^     ^ 
Bichromate  approximately  0.75  percent.      Commercial   chemical   rust   inhibitors 
of  composition  somewhat  different  from  this  may  be  acceptable  in  lieu   there- 
of,  subject    to  approval  by   the   contracting  officer  of  results  of  approved 
tests  shewing   that   the  inhibitor,  when  applied   in  accordance  with  instruc- 
tions of   the  manufacturer,  will    identically  affect  ferrous   surfaces  as   the 
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specified  compound   in   the  following  way§. 

(a)  Chemically  react  with   rust  and  surface  metal    to   etch   the 
surface,    fom  a  dull   greyish  coating  of  iron-chroma te-phosphf.te,  and 
produce  a  rxist-inhibited   surface  receptive  to   the  firm  bonding  of  the 
priming  paint. 

(b)  After  intially  being  thoroughly  dried,    the  inhibited  sur- 
face shall    show  no  deleterious  rusting  when  subjected   to   lif^ht,   rain  or 
to   other  dampening  agency  for  a  period  of  not  less   than  4  hours. 

(c)  Leave  no  unneutral ized  active  chenicals  on   the  surface. 

9-07.      PHFNOLIC  RESIN  VAHNISH  VEHICLE  shall   confono  to   the  follow- 
ing req.uirements: 

(a)  Oil    resin  ratio  shall  be  33  gallons  of  oil    to  100  pounds  of 
resin. 

(b)  Shall  be  clear  and  transparent  and  entirely  free  from  resin, 
estergum,  or  other  non-phenolic  resins.  Not  less  than  50  percent  by  weight 
of   the  vehicle  shall   consist  of  non-volatile  oil   and  resin. 

(c)  The  resin  content  shell  be  100  percent  para  phenyl   pheno- 
formcldehyde   condensate  sLTiilar  and   equal    to  Bakelite  3R  254t   and  shall 
conform  to   the  current  U.S.   r.a-rj  Departnient  Specification  52R10  entitled 
"Resin  Phenol -Formaldehyde," 

(d)  The  volatile  thinner  sliall   contain  not  more   than  80  percent 
mineral   spirits   £-nd   not  less  than  20  percent  hi£;h   flash  coal    t:  r  naphtha 
or  hi^h   flash  hydrogenated  petroleum  naphtha  end  shall  be  free  from  oxic 
hydrocarbons   such  as  benzol, 

(e)  The  oil  content  shall  be  ternary  oil  mixture  composed  of  i;0't 
linseed,   yy%  liquid  oiticica,   and  J0%  "dehydrated"   castor  oil, 

(f )  The  flash  point  shall  be  not  below  30  degrees   C.    in  a   closed 
cup   tester, 

(g)  Shall   pass  a  Kauri   Reduction  Test  of  120  percent,   using  the 
nethod  described   in  paragraph  F-2g,   Federal   Specification  TT-V-8I ,    for 
"Yamish,   \!ixing   (for)  Al'amin'jm  Paint." 

(h)  Shell  show  no  skinning  after  48  hours  in  a  3/4  filled,  tight 
container. 

(i)     Flow-out  films  on   tin  plate  panels  dried  72  hours   shall  with- 
stand   immersion  in   cold  v/ater  for  96  hours,   and  in  distilled  water  at  200 
degrees  F.    for  7  hours  without   showing  more   than  e  slight  haze  which  shall 
disappear  within  one  hour,   and  shall   show  no  other  signs  of  deterioration. 
The  panel   shall  be  allowed   to  dry  and  cool   for  I5  minutes  after  removal   fron 
hot  water  and  shall   then  be   inspected  for  signs  of  failure. 

9-08.      PIGMENTS. 

(a)  Carbon  Black   shall    conform  to   either  Federal   Specification 
TT-B-601 ,    entitled    "Boneblack;   Dry,  Paste-in-Japari,  Paste-in-Oil"  or  Federal 
Specification  TT-L-71   entitled    "Le-Tipblack;    Dry,  Paste- in- Japan,  Paste-in-Cil.' 

(b)  Lead  Titanste  shall  be  similar  and  equal    to  Titanoz   "L"  as 
manufactured  by   the  Titanium  ?i£-ment   Corporation. 

(c)  Red  Le:  d  shall    conform  to  Federal   Specification  Tr-R-191a 
(97)  percent  Grade  for   "Red  Lead;   Dry  and  Paste-in-Oil." 

(d)  Iron  Oxide  shall    contain  not  less  than  93  percent  Fe203 
and  shall    not   contain  any  organic   coloring  matter. 

''e)     Liato.'aLceious  Silica  shall  be  an  approved   comercial   grade. 
(f)     Zinc   Yellox*   shall    contain  not  less   than  40  percent  CrO^. 
It  shall  be  a  basic  zinc  potassium  chromete,   soluble  in  acetic  acid,   free 
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from  lead   compounds,   and   containing  no  added  zinc  oxide,   and  shall  be  stable 
or  non-reactive  with   the  pigments  and  vehicles   specified, 

(g)     Titanium  Dioxide  shall  be  similar  and   equal    to   either   "T-Pure  0" 
as  manufactured  by  Krebs  Pigment  &  Color   Corporation  or  "Titanox  NC"   as 
manufactured  by  the  Titanium  Pigment   Corporations. 

9-09.      THINNERS  AND  SOLVENTS. 

(a)  Mine red  Spirits  shall   have   the  following  properties: 

Gravity  ----------    --  —    -  —    --  k3-h7  degrees  Baume 

Flash" Point   (Closed  cup)     ----------  100  degrees  F.   Min. 

Initial  Boiling  Point  3OO-3IO  degrees  F. 

End  Point  ---------------   -   405  degrees  F.  Max. 

A.S.T.M.    Copper  Strip  Test     ---------  Negative 

Solvency  (Kauri-Butanol ) --i|l    cc(a)  7?  degrees 

F.   Min. 

(b)  Dipentine  shall   have  the  following  properties: 

Maximum  Minimuin 

Specific   Gravity  at  I5.5  degrees  C.  0.S54  0.845 

Refractive  Index  at  20  degrees  C.  1.477  1.472 

Unpolymerized   Residus   (percent)  2»5 

(38N  H2SO4) 
A.S.T.M.    Diltillation  Range: 

Sfo  Distilling  at-----------   173  degrees  C. 

1052  Distilling  at     ----------  175  degrees  C. 

97^  Distilling  at     ----------188  degrees  C. 

Color-Lovibond  50O  amber  ----------3 

Appearance:        Clear  and  free   from  suspended  matter, 

(c)  Toluol   shall   conform  to  U.   S.  Navy  Department  Specification 
52T7  entitled   "Toluene  (Toluol)",   except  that  it  shall   have  a  solvency 
(Kauri-Batanol   Method)  of  not  less   than  100   cc.   at  77  degrees  F. 

(d)  Xylol   shall    conform  to  A.S.T.M.   Specification  D364-36   for 
"Industrial  Xylene   (Xylol)  or   'Solvent  Naphtha'",    except  that  it  shall  have 
the  Solvency   (Kauri-Butanol  Method)  of  not  less    than  93  cc,   at  77  degrees  F. 

(e)  Normal  Butyl  Alcohol    (Butanol)   shall    conform  to   A.S.T.M. 
Specification  D304- 33  for   "Butanol    (Normal  Butyl  Alcohol)," 

(f)  Ethylene  Gycol  I.fo  no  ethyl   Ether  shall   conform  to  A.S.T.M. 
Specification  D331-35  for   "Ethylene  Glycol   Monoethyl   Ether." 

9-10,      MISCELLANEOUS  MATERIALS. 

(a)  Oil ,  Linseed   shall    conform  to  Federal   Specification  JJJ-0-333- 
for   "Oil;  Linseed,   Boiled,"  or  JJJ-O-336,   for  "Oil;  Linseed,   Raw,"  as 
specified  or  required. 

(b)  Insulating  Varnish,  U.   S.   Navy  Department  Sp^cificction  52-V-13^t 
entitled   "Varnish;    Insulating,    (for)   Electrical  Purposes," 

(c)  Creosote  Paint   for  surface   treatment  of  timber  shall    conform 
to  Federal   Specification  TT-W-56la,   entitled   "Wood-Preservative:      Creosote 
(for)   Brush  and  Spray  Treatment," 

(d)  Ortho-Phosphoric  Acid   (KqPO/^),   shall  be   comraercially  pure 
product,    in  liquid  form,    containing  not  less  than  75  percent  H^Oi,, 
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(e)     Sodiun  Dichroniate,    (Na2Cr20'7.      2H2O)   shall  be  e   comnercially 
pure   product  in  crystalline  form  containing:  not  less    than  85  percent  Na2Cr20'7. 

9-11.      INSPECTION. 

(a)  Unless  otherwise  specifically  authorized,   inspection  of  all 
materials   for   the  paints  and  chemical   rust   inliibitor  and   the  manufacture 
thereof  will   be  made  by  a  representative  of   tho  contracting  officer.       All 
samples  of  materials   and  of   the   finished  processed  products  will   be   tested 
and   analyzed  for  confomity  with   the  specifications  by   the  Government.     The 
inspector  will    collect  for  testing,   samples  of  each  of  the  materials   to  be 
used  in  the  mcnufactaring  proce-ssec  end  will    then  seal    the  material   containers 
until    test  results  from  the  samples   indicate   that  the  various  materials  con- 
form to   specifications.     ?Ie  will  witness   the  breading  of   the  seals  en   the 
approved  material    containers  and   the  compounding  of   the  materials  for   the 
product  being  manufactured,   A/ill    collect  samples  of  the  finished   product 

for  testing,   and  will  witness   the  placin^^,   sealing,   and  labeling  of   th( 
finished   product   in  containers  for  shipment.     After   the  finished   products 
have   successfully  passed   the  prescribed  test,   shipment  of   the  sealed  con- 
tainers will    be  authorized. 

(b)  In   the  case  of  ready-mixed  and  packa£ed  paints  of  standard 
manufacture,   other    than  those  specified  by   trade  nane,    the   contractor  sliall 
furnish  a   sample   in   the  standard   stock  package,    together  with  a    certified 
copy  of   the    complete   chemical   analysis,   for  test  end  approval  by   the   contract- 
ing officer. 

9-12.      PA\yillT  for  all   paint  and  painting  will   be  included   in   the   con- 
tract price  for   tl:ie  respective  metals  or  items  painted. 
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Specifications:   Iroquois  Dam 
SECTION  X 
INSPECTION  AND  TESTS 
10-01.   GENERAL. 

(a)  No  item  of  equipment  for  which  operation  tests  are  herein 
specified  shall  be  shipped  from  its  assembly  point  until  such  tests  have 
been  satisfactorily  performed  in  the  presence  of  a  representative  of  the  con- 
tracting officer;  or  until  specific  authorization  is  made  for  the  tests  to  be 
performed  elsewhere. 

(b)  The  contractor  shall,  at  his  own  expense,  furnish  all  material, 
equipment,  and  labor  necessary  for  the  tests  and  shall,  when  requested,  fur- 
nish certified  test  reports  to  the  contracting  officer. 

(c)  The  acceptance  of  any  item  of  equipment  shall  not  relieve  the 
contractor  of  his  responsibility  for  meeting  all  of  the  requirements  of  the 
specifications  and  shall  not  prevent  subsequent  rejection  if  such  equipment 
is  later  found  to  be  defective, 

10-02.  TESTS   OF  WHEELS 

(a)  Each  wheel  and  axle  shall  be  assembled  complete  with  bearings 
and  accessories,  but  without  grease,  and  set  up  on  a  suitable  support  so  that 
the  wheel  may  be  revolved  on  the  axle.  The  wheels  shall  turn  freely,  consis- 
tent with  the  size  and  weight  of  the  parts,  and  any  indication  of  binding  or 
excessive  play  shall  be  corrected.  A  dial  indicator  applied  to  the  tread  of 
the  wheel  when  it  is  revolved  shall  indicate  not  more  than  0.00_5  inch  varia- 
tion in  a  complete  revolution  of  the  wheel. 

(b)  Before  assembling  any  of  the  wheels  with  the  gates  the  contrac- 
tor shall  test  one  set  of  four  wheel  assemblies  on  a  single  special  test  axle, 
under  both  static  condition  and  at  a  shaft  speed  of  one-half  revolution  per 
minute  for  a  period  of  four  hours,  under  simultaneous  test  loads  of  100,000 
pounds,  applied  axially  at  a  point  near  the  wheel  tread  and  -30^,000  pounds 
applied  radially.   If  any  of  the  wheels,  bearings,  or  other  parts  of  the 
wheel  assemblies  fail  to  meet  the  requirements  of  these  specifications  under 
this  test,  the  contracting  officer  or  his  representative  may  ireject  all  of  the 
affected  parts,  or  order  the  test  repeated  such  number  of  times  as  he  deems 
necessary  for  him  to  determine  the  disposition  to  be  made  of  such  parts. 

(c)  The  contractor  shall  test  at  le£ st  one  finished  roller  bearing 
from  each  heat  for  ultimate  strength.  Failure  of  any  roller  to  meet  the  re- 
quirements of  paragraph  5*03  will  t)e  cause  for  rejection  of  all  rollers  made 
from  the  s&me  heat  or  furnace  charge. 

(d)  The  contractor  shall  test  one  wheel  ossembly  for  tightness  of 
gaskets  and  bearing  seals  with  external  atmospheric  pressure  and  sustained  in- 
ternal pressure  of  2.5  pounds  per  square  inch  absolute.  Contact  surfaces  be- 
tween seals  and  shafts  may  be  greased  or  wet  for  this  test.  Rise  in  internal 
pressure  due  to  leaks  shall  not  exceed  one  pound  per  square  inch  in  two  hours. 

(e)  These  tests  may  be  omitted  upon  specific  waiver  by  the  contract- 
ing officer,  provided  the  contractor  submits  satisfactory  evidence  that  the 
wheel  assemblies  he  proposes  to  furnish  have  successfully  v/ithstood  tests  of  a 
similar  nature  both  as  to  magnitude  of  test  loads  end  in  the  manner  of  their 
application. 
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10-03.   TESTS  OF  LIFTING  AND  COUPLING  DEVICES.  - 

(a)  The  complete  assembly  of  the  lifting  and  coupling  devices  for 
each  end  of  each  gate,  shall  be  subjected  to  a  proof  tension  test  of  383fOOO 
pounds  with  the  loads  applied  at  the  upper  hook  end  at  the  hook  links  as  they 
rtould  be  applied  during  operation,   Each  whole  assembly  shall  also  te  tested 
in  tension  to  175tOOO  pounds  with  the  loads  applied  at  the  hook  links  and  at 
the  ends  of  the  *edge  in  place  the  slot  in  the  upper  hook.   The  position  of 
the  p*irts  during  the  tests  shall  be  the  same  as  they  woul4  be  if  installed  in 
the  gate.  After  the  tension  tests  the  devices  shall  be  installed  in  the  gates 
end  tested  for  satisfactory  operation  under  siuiulated  operating  conditions. 
Any  perrnenent  defcnnoticn  due  to  the  test  loads  shall  not  be  great  enough  to 
affect  the  simultaneous  operation  of  the  devices  or  to  appreciabley  reduce 
proper  clearances. 

(b)  t:ach  lifting  hook  and  pin  of  the  bottom  sate  sections  shall  also 
te  tei-ted  in  tonsicn  to  385»000  pounds  with  loads  applied  as  they  would  be  ap- 
plied during  operation. 

(c)  The  lifting  and  coupling  device  in  each  end  of  the  lifting  beam 
shall  be  tested  similarly  with  a  load  of  2^5*(^00   pounds. 

10-04.   TESTS  OF  DOGS.  -  Fech  gate  dog  shall  be  mounted  on  its  pin  in 
a  manner  simulating  operation  conditions  and  tested  separately  with  a  load  of 
300, ODO  poun:.s  applied  st  the  seat. 
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SPEX:iFICATIONS 
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GANTRY  CRANES 


Specifications   for  Iroquois  Dam 

SECTION   II   DEoCRlPTIOU 

2-01.      EQUlPiyiENT  REQUIRED.   -'  The  equipr;.ent  required   under  this  contract 
consists  oft 

(a)  Two  electrically  operated  gantry  cranes  designated  as    "Crane 
No.    1"   and   "Crane   No.   2*   on   the  drawings. 

(b)  All   tools,    accessories  aad  other  equipiL-nt   required   for  the 
operation  and  maintenance   of   the  cranes. 

2-02.      OPlilHATION.   -   The   gantry  cranes  will  be  used  for  operatioji  of   the 
spillwoy  gates   in   the  slots   bidt^een  the   upstream  and  downstream  crane  rails, 
for   transporting  the  gates  al'dng  the  dam,    and  for  miscellaneous  service   on 
the  dam.      The  gates  will   be   handled  by  means   of  a   lifting  bea:::,    fur-nished 
by  the  Government,   which  will  contain  a  mechanism  at  each  end  so  designed 
tnat   the   crane   operator  may  connect   the   beaA  to  or'- diacoanec  t    it  from  the 
lifting  hooks  on  the  gates. 


2-1 


Specifications  for  Iroquois  Dam 

SECTION  III  -  DESIGN 

3-01.  GETESAL.  -  The  contractor  shall  assume  full  responsibility  for  a 
coordinated  and  adequate  design  fulfilling  the  requirements  of  these  specif- 
ications and  conforming  to  the  best  engineering  practice.  The  design  and 
construction  shall  conforu  to  all  usual  safety  requirements  and  safety  guards 

shall  be  provided  wliere  necessary  for  the  protection  of  operators  or  others 
from  injury. 

3-02,  EXTERIOR  APPEARAl^E.  -  The  exterior  appearance  of  the  cranes  shall 
be  as  nearly  as  practicable  as  shown  on  the  drawings.  The  sections  of  members 

and  details  of  framing  shall  be  such  that  all  external  surfaces  shall  be 
smooth  in  appearance  and  free  from  exposed  stioictural  shapes  and  castings. 
Where  this  result  cannot  be  conveniently  attained,  removable  copper-bearing 
sheet  steel  covering  not  less  than  1/8"  thick  shall  be  proviaed.  All  mer.bers, 

including  box  girders,  shall  be  designed  so  that  inside  surfaces  may  be  in- 
spected, cleaned  and  painted;  and  access  holes  with  flush  covers  shall  be  pro- 
vided where  necessary. 

3-03*     FRA.MING.  -  The  structural  frame  shall  be  rectangular  in  plan  with 
each  truck  skewed  at  a  fixed  angle  with  the  sill  and  with  its  center  line 
tangent  to  the  curve  of  the  gantry  track  rail  at  the  center  of  the  portal  leg. 
The  portals  si)anning  between  the  gantry  rails  shall  be  designed  as  rigid 
frames  and  shall  have  sufficient  clearance  at  all  points  to  clear  the  gate 
sections  when  they  are  dogged  in  their  highest  positions  in  the  slots.  The 
side  frames  shall  consist  of  upper  and  lower  sills  witr;  bracing  as  shown  on 
the  drawings.  The  cab  mounting  shall  be  at  the  east  end  of  Crane  lyo.  1  and 
at  the  west  end  of  Crane  TJb.  2  with  the  cranes  in  position  on  the  runway,  A 
platform  shall  be  provided  on  each  crane  at  the  downstrea:n  lower  sill  for  ac- 
cess to  the  gate  snubbers.  ladders  shall  lead  from  the  platform  do'.n  to  the 
top  of  the  runway  girder  and  up  to  the  cab  floor  level.  'J\ie   horizontal  frame 
at  the  upper  sills  and  the  connections  between  the  portal  legs  and  the  hori- 
zontal girders  shall  be  adequately  braced  and  gussetted  to  meet  conditions  of 
paragraph  3-^5 (^)* 

3-04.   CAPACITIES  AIJD  SPEEDS. 

(a)  rfein  Hoist.  -  The  main  hoist  shall  have  a  nominal  capacity  at 
the  lower  sheaves  (on  two  druLis)  of  225  tons  with  a  hoisting  speed  of  2  feet 
per  minute  and  with  the  trolley  stationary.  The  maximum  estimated  load  which 
the  trolley  will  be  required  to  transport  on  the  trolley  runway  is  II5  tor.s. 

(b)  Auxiliary  Hoist.  -  Tlie  auxiliary  hoist  shall  have  a  no.ainal 
caj^acity  of  10  tons  with  a  hoisting  speed  of  15  feet  per  minute. 

(c)  Gantry  and  Trolley  Travel.  -  The  gantry  travel  speed  shall  be 
75  feet  per  ;.iinute  and  the  trolley  travel  speed  shall  be  I5  feet  per  rdnute. 
The  gantry  travel  motors  shall  have  such  capacity  that  either  crane,  when 
loaded  rvith  a  gate  section  weighing  II5  tons  (including  the  lifting  beam),  jay 

be  used  to  tow  the  other  crane  similarly  loaded  a  distance  of  1000  feet  a- 
gainst  a  wind  pressure  of  10  pounds  per  square  foot  with  a  teiiiperi. ture  rise 
of  any  motor  not  exceeding  50  F» 
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3-05.   LOADS. 

(a)  General.  -  All  parts  of  the  crane  shall  be  designed  to  sustain 
the  conbinations,  listed  under  3~05(b)  below,  of  the  following  loads  with  due 
allo\7ance  for  eccentricity  and  without  exceeding  the  unit  stresses  horeinafte  r 
specified: 

(1)  The  dead  load  shall  include  the  weiglit  of  the  ^ntry  struc- 
ture and  the  trolley  and  all  permanently  attached  mechanical  and  electrical 
parts. 

(2)  The  design  live  load  for  the  trolley  shall  include  the 
rated  load  of  225  tons,  the  dynamic  forces  of  acceleration  and  retardation,  and 
tension  in  laoving  ropes.  For  the  live  load  on  the  gantry  structure,  the  fol- 
lowing loads  shall  be  considered: 

a.  The  design  live  load  on  the  trolley  plus  the  weight  of 
the  trolley  with  the  trolley  in  position  for  lifting  a  gate  is  either  the  up- 
stream or  dowiistream  slots. 

b.  The  weight  of  the  trolley  with  a  load  of  115  tons  as  a 
moving  load  at  any   point  between  the  liniits  shown  on  the  crane  drawings  for 
gate  operation. 

c.  Impact  allowance  for  live  loads  shall  be  25^, 

(3)  The  trolley  tractive  force  shall  be  taken  as  IC??  of  the 
weight  of  the  trolley  with  a  load  of  115  tons  and  shall  be  considered  as  ap- 
plied at  the  tor.  of  the  trolley  rails. 

(4)  The  gantry  bridge  tractive  force  shall  be  taken  as  IC^  of 
the  weight  of  the  entire  loaded  crane,  which  shall  include  the  trolley  and  a 
suspended  load  of  115  tons  at  any  point  on  the  trolley  rum^ay  for  gate  opera- 
tion. For  gate  operating  condition,  the  tractive  force  shall  be  considered  as 
distributed  in  the  ratio  of  3/4  to  the  do^mstream  side  frame  and  1/4  to  the 
up-streaui  side  frame. 

(5)  The  wind  load  shall  be  considered  as  acting  on  the  project- 
ed area  of  the  crane  structure  and  the  suspended  load.  The  wind  area  of  a 
spillway  gate  section  shall  be  taken  as  1280  square  feet  for  wind  acting  norm- 
al to  the  gantry  track  and  125  square  feet  for  wind  acting  parallel  to  the  gan- 
try track.  The  center  of  pressure  of  the  wind  on  the  suspended  load  shall  be 
assumed  at  12  feet  above  the  gantry  runway  rails.  The  wind  intensity  shall  be 
taken  as  given  in  the  various  load  combinations  specified  below. 

(6)  The  live  load  on  the  roof  of  the  trolley  runway  housing 
shall  be  assumed  as  ^S   pounds  per  square  foot. 

(7)  The  live  load  on  floors  and  platforms  shall  be  assumed  as 
50  pounds  per  square  foot. 

(b)  Ipad  Combinations.  -  The  following  load  combinations  shall  be 
considered: 

Case  I:  For  the  gantry  in  operating  condition,  a  wind  load  of 
10  pounds  per  square  foot  in  combination  with  dead  and  live  loads,  impace  and 
traction  forces. 

Case  II;  For  the  gantry  in  static  condition,  a  wind  load  of  30 
pounds  per  square  foot  in  combination  with  dead  and  live  loads. 

Case  III;  For  the  ^ntry  in  operating  condition,  a  combination 
of  dead  and  live  loads  and  the  forces  produced  by  collision  va  th  the  track  stops 
with  the  loade  gantry  traveling  at  full  speed  with  power  off. 

Case  IVt  For  the  gantry  in  ope37ating  condition,  a  combination 
of  dead  load  and  the  forces  produced  by  the  rated  break-down  torque  of  the  hoist 
motor  acting  through  one  drum  only. 

Case  V;  For  the  gantry  in  static  condition,  a  wind  load  of  40 
pounds  per  square  foot  in  combination  with  dead  load  only* 
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(c)  stability.   -  The  crane  shall  have  a  factor  of  safety  a^inat 
overturning  of  at  least  2  under  any  condition  of  loading. 

(d)  Unbalanced  Tractive  Effort.    -  The  horizontal  structural  frame 
at  the  upper  sills  shall  be  adeouate  to   prevent  skewing  under  the  actual  un- 
balanced tractive  effort  caused  by  the  two  inotors  on  one  side  driving  the 
crane,    loaded  with  a  spillwi^y  gate,  against  a  vdnd  pressure  of  10  pounds  per 
square  foot. 

3-06.      UNIT  STRESSES. 

(a)  For  Case   I,    the  u:ut  stresses  in  structural  parts  shall  not  ex- 
ceed  those  specified   by  the  American  Institute  of  Steel  Construction's   "Speci- 
fication fbr  the  Design,  Fabrici^tion  and  Erection  of  Structural  Steel  for 
Buildings",  as  revised  in  193^1    except  as  otherwise  ciodified  herein,  aid  ex- 
cept that  all  stresses  shall  be  proportionately  reduced  to  conform  to  a  basic 
stress  of  l6,000  instead  of  20,000  pounds  per  square  inch   for  tension  in  net 
section. 

(b)  For  Cases   II  and  III,    the  resulting  unit  stresses  shall  not 
exceed   125$S  of  those  allov/ed  for  Case  I# 

(c)  For  Case  IV,   the  resultitig  unit  stresses  shall  not  exceed  9QK 
of  the  elastic   limit  of  the  materials   involved. 

(d)  For  Case  V,   the  stability  requirement  of  paragraph  3-05(c) 
shall  be  met. 
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Specifications  for  Iroquois  Dam 

SECTION  IV  -  STRUCTURAL  DETAILS 

4-01,  G5NERAL.  -  The  gantry  structures  and  trolley  frames  shall  be  built 
of  structural  steel  shapes  and  plates.  Shop  connections  may  be  either  riveted 
or  welded.  Filed  connections  shall  be  riveted.  Webs  of  beams  and  channels 
shall  be  not  less  than  1/4  inch  thick.  All  other  structural  material  except 
sheathing,  hoods  and  other  covers  shall  be  not  less  than  3/S  inch  thick. 

4-02.  WELDED  CONNECTIONS.  -  In  the  design  of  welded  connections  the 
following  unit  stresses  in  the  weld  throat  shall  not  be  exceeded: 

Shear  11,300  pounds  per  square  inch 

Tension  13,000   •     ■     •     • 

Compression  (on  butt-welds)  15,000  pounds  per  square  inch 

Allowance  shall  be  made  for  ecentricity  in  the  section  of  the  base  metal  parts, 
except  that  for  fillet  welds  no  allowance  need  be  made  for  any  bending  couple 
caused  by  resultant  stresses  in  the  two  fused  legs  of  the  weld.  Stresses  in 
fillet  welds  shall  be  considered  as  shear  for  any  direction  of  the  applied 
stress.  Connection  parts  welded  to  form  joints  between  members  shall  be  de- 
signed to  transmit  the  calculated  stresses  without  exceeding  the  working  stresses 

in  the  members.  Where  continuous  welds  are  not  required  the  welds  shall  be 
spaced  not  more  than  18  inches  apart  in  any  continuous  line,  and  on  compression 
members  such  spacing  shall  not  exceed  l6  times  the  thickness  of  the  thinnest 
metal.  No  weld  shall  be  less  than  2  inches  long  exclusive  of  craters.  Over- 
head welding  shall  be  used  only  where  unavoidable. 

4-03,  PLATE  GIRDERS.  -  Plate  girders  shall  be  proportioned  by  the  moment 
of  inertia  of  the  net  section.  Wheel  loads  applied  to  flanges  through  rails 
shall  be  considered  as  distributed  over  a  distance  along  the  flanges  not  ex- 
ceeding 36  inches.  The  rails  shall  not  be  considered  as  taking  any  portion 
of  the  top  flange  stresses.  Girders  of  box  section  shall  be  provided  with 
internal  diaphragms  at  points  of  concentrated  loading  and  at  intervals  of  not 
over  five  feet  throughout  the  length  of  the  girder.  Full  depth  diaphragms 
shall  be  used  at  intervals  of  not  over  ten  feet.  Other  diaphragms  shall  have 
a  depth  not  less  than  their  width.  Diaphragms  shall  be  faced  to  Insure  full 
bearing  of  top  flange  over  plates,  and  end  diaphragms  shall  be  also  Taced  for 
full  bearing  at  the  bottom.  Diaphragms  shall  be  riveted  to  both  webs  with 
sufficient  rivets  to  transmit  concentrated  loads  and  with  a  pitch  not  greater 
than  6  inches, 

4-04,  LADDERS,  PLATFORMS,  WADCWAYS  AND  HAND-RAILING.  -  Ladders,  platforms 
and  railings  shall  be  provided  at  all  locations  shown  on  the  drawings  or  re- 
quired by  the  design.  Ladders  shall  be  not  less  than  14  inches  wide,  with 
7/8"  diameter  rungs  spaced  12  Inches  on  centers  between  2  inch  by  1/4  inch  side 
bars.  Platforms  and  walkways  shall  be  floored  with  non-slip  steel  plate  and 
provided  with  toe  plates  at  all  open  edges.  Walkways  shall  have  a  minimum  net 
clearance  of  24  Inches,  Hand-railing  sbiall  be  provided  along  the  open  sides 
of  all  platforms  and  walkways  where  praticable.  Railings  shall  be  42  Inches 
high  with  an  intermediate  rail  between  the  floor  and  top  rail.  Rails  and  posts 
shall  be  standard  Ij  inch  pipe  with  standard  malleable  iron  railing  fittings. 
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k~03.     TROLLEY  RUNWAY  HOUSDrc.  -  The  trolley  runway  housing  shall  be  of 
copper-bearing  steel  plates,  3/1^  inch  thick,  thoroughly  braced  with  steel 
framing  to  withstand  all  loads  and  provided  with  ample  louvres  for  ventilation 
as  shown  on  the  drawings.  Where  necessary  for  the  convenient  removal  of 
machinery  units,  removable  sections  shall  be  provided  in  the  housing.  In 
addition,  an  opening  30  inches  square  shall  be  located  at  a  convenient  place 
in  the  top  of  the  housing  for  access  to  the  roof.  This  opening  shall  be  pro- 
vided with  a  water-tight  cover  which  shall  be  readily  removable  from  the  in- 
side and  with  suitable  means  for  reaching  the  opening  from  the  trolley  or 
walkway, 

4-06,  OPERATOR'S  CAB.  -  The  steel  framing  and  supports  for  the  operator's 
cab  shall  be  of  ample  strength  to  support  the  weight  of  all  equipment  and  shall 
be  braced  to  withstand  wind  loads  as  well  as  forces  and  vibration  due  to 
operation  of  the  crane.  The  sheathing  shall  be  1/8"  copper-bearing  steel  plates 
secured  to  the  framework  in  a  manner  to  make  a  weatherproof  enclosure  with  a 
i;mooth  exterior  surface.  Means  shall  be  provided  for  installation  or  removal 
of  equipment. 

Sash  shall  be  provided  at  locations  shown  on  the  drawings.  The  movable 
sash  on  the  west  end  of  Crane  No,  1  and  east  end  of  Crane  No,  2  shall  swing 
inward,  the  sloping  sash  at  the  controllers  shall  be  fixed  and  the  sash  in  the 
upstream  and   downstreeim  ends  of  the  cab  shall  swing  outward.  All  movable 
sash  shall  be  of  the  commercial  projected  type.  Glazing  for  the  upstream 
and  downstream  end  windows  and  for  the  cab  doors  shall  be  clear,  polished  wire- 
glass,  1/4  inch  thick.  All  other  glazing  shall  be  clear,  shatterproof, 
polished  plate  glass,  I//4.  inch  thick.  All  glazing  shall  be  done  from  the  in- 
side by  means  of  weather- tight  glazing  strips.  Putty  shall  not  be  used. 

The  cab  floor  shall  be  covered  with  approved  cement-asbestos  board  not 
less  than  3/4  inch  thick.  The  roof,  walls  and  floor  of  the  cab  shall  be 
insulated  with  rock  wool  of  4*  minimiun  thickness, 

4-07.  COLLECTOR  ARMS.  -  The  collector  arms  shall  be  of  strxicturnl  steel 
and  located  at  the  west  portal  frame  on  the  upstream  side  of  Crane  f^o,  1  and 
on  the  east  portal  frame  on  the  upstream  side  of  Crane  No,  2  as  shown  on  the 
drawings.  The  connections  to  the  crane  frame  shall  be  bolted  so  that  the  arm 
may  be  readily  removed.  The  arm  and  connections  shall  be  sturdy  in  design 
to  prevent  excessive  deflection  or  distortions  due  to  drag  of  the  collector 
shoes  or  motion  of  the  crane.  The  detail  at  the  lower  end  of  the  arm  shall 
be  such  that  the  width  of  opening  in  the  conductor  slot  covering  may  be  as 
small  as  possible  and  the  conductors  may  be  above  the  opening. 
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Specifications   fjr  Iroquois  Dam 

SECTION   V   -  FABRICATION  OF  STRUCTORAL  STEEL 

5-01.     GENERAL.    -  Fabrication  of  structural  steel  shall  be   in  accordance 
with  Section  25   of  the   "Specification   for   the  Design,   Fabrication  and  Erection 
of  Structural  Steel   for  Buildings"  as  adopted  by   the  American   Institute  of 
Steel  Construction,   and  revised   in  I936 .   except  as  noted   in  paragraphs  5-02   to 
5-O5   inclusive. 

5-02.     HOLES.    -  For  minor  parts,   holes  may  be  punched   full-size   in 
material  3/4  inch  or  less   in   thickness,   but  shall  be-  drilled   full  size   in 
material  more    than  3/4   inch   in   thickness.     For  all  other  parts,   holes   shall   be 
sub-punched  and  reamed  after  assembly   in  material  3/4   inch   or   less   in  thick- 
ness,  but   in  material  more   than  3/4  inch   in   thickness  shall  be  drilled  full 
size  after  assembly,   or  drilled  1/8  inch   less   than   the  nominal  rivet  diameter 
before  assembly  and  reamed  full-size  after  assembly.     Holes   for   turned  bolts 
shall  have  a  Class  k   fit  with   the   finished  shanks  of  the  bolts  as  defined  by 
Bulletin  B4a-1925  of  the  American  Standards  Association, 

5-03.      FUNCHI^XJ,  DRILLIKG  AND  BEAKIHG.   -  Fc^  sub-punching,    the  diameter 
of   the  punch  shall  be  3/I6   inch  smaller   than  the  nominal  diameter  of   the  rivet, 
For  punching  full-size,    the  diaireter  of  the  punch  shall  be   I/16  inch   larger 
than   the  dian.eter  of  the   rivet.      In  each   case,    the  diameter  of   the  die  shall 
be  not  more   than  3/32  inch   larger  than   the  diameter  of   the   punch. 

5-04.      FIELD  RIViiTS  AKD  EHECTIOK  BOLTS.    -  Field  rivets   shall  be   furnished 

in   the  amount  of  155?  plus   10   rivets   in  excess   of   the  noudnal  number  of  each 

size  and   length  required.      The   contractor  shall  also  furnish  all  necessary 

temporary  erection  and   fitting-up  bolts   required   for  field  erection, 

5-05,     WELDING 

(a)  Preparation.  -  Pieces  to  be  joined  by  fusion  welding  shall  be 
accurately  cut  to  size  and  formed  prior  to  welding.  All  forming  shall  be  done 
by  pressure  and  not  by  blows.  The  preparation  of  the  edges  to  be  joined  shall 
be  such  as  to  insure  thorough  and  complete  penetration;  if  necessary  the  edges 
shall  be  planed.   Ihe  relative  positions  of  the  pieces  at  the  time  of  welding 
shell  be  such  that  the  cooling  of  the  weld  will  not  set  up  excessive  strains 
in  the  weld  or  the  parent  metal.  All  pieces  to  be  welded  shall  be  free  from  . 
rust,  paint,  or  other  foreign  matter  for  a  distance  of  not  less  than  1/2  inch 
back  from  the  welding  edge. 

(b)  Welding  Procedure.  -  All  welding  shall  be  done  by  the  electric 
arc  method,  usine  a  process  which  will  exclude  the  atmosphere  from  the  molten 
metal.  The  welding  shall  be  done  in  a  manner  that  will  produce  complete 
fusion  v/ith  the  parent  metal.  The  welded  joints  shall  be  reasonably  smooth 
and  free  from  grooves,  depressions,  and  other  irregularities.  All  welding 
unless  otherwise  specified  shall  be  in  accordance  with  the  applicable  current 
codes,  specifications,  and  recommended  practices  of  the  American  Welding 
Society. 

The  contractor  shall  assign  to  each  welder  an  identifying  number,  letter, 
or  symbol  which  shall  be  stamped  on  the  pieces  adjacent  to  and  at  intervals 
of  not  more  than  3  feet  along  the  welds  which  he  makes  either  by  hand  or  by 
machine. 

(c)  Stress  Relieving.  -  Welded  parts  shall  be  stress  relieved  by 
heating  uniformly  in  an  annealing  furnace  to  temperature  between  1100°  and 
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1200°  F.  Eech  piece  shall  be  brought  slowly  up  to  the  specified  temperature, 
held  at  that  temperature  for  a  period  of  time  proportioned  on  the  basis  of  at 
least  one  (1)  hour  per  inch  of  naximuin  thickness,  and  then  allowed  to  cool 
slowly  in  a  still  ata.osphere.  At  no  time  during  the  stress  relieving  period 
shall  there  be  a  tea.pcrature  differential  greater  than  200°  F.  in  the  piece 
being  treated.   Each  piece  shall  be  properly  supported  in  the  furnace  to 
prevent  distortion.  Heating  of  any  part  of  the  structure  after  stress  re- 
lieving will  not  be  perndtted.  Stress  relieving  of  welds  in  minor  parts  may 
be  omitted  upon  specific  approval  by  the  contracting  officer. 

(d)   Cualification  of  Welders.  -  The  contractor  shall  furnish  to  the 
contracting  officer  satisfactory  evidence  that  each  welder  to  be  employed  on 
the  work  has  within  one  year  of  the  date  of  this  contract  satisfactorily  per- 
formed the  qualificetion  tests  prescribed  by  the  American  Welding  Society  in 
its  latest  "Code  for  Fusion  Welding  and  Gas  Cutting  in  Building  Construction,' 
using  the  detailed  procedure  to  be  followed  in  actual  production  under  this 
contract.  The  contractor  shall  require  any  welder  to  repeat  these  tests 
when  in  the  opinion  of  the  contracting  officer  the  work  indicates  a  reasonable 
doubt  of  the  welder's  efficiency. 
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specifications  for  Iroquois  Dam 

SECTION  VI  -  MECHANICAL  EQUIPMENT 

6-01,  GENERAL.  -  All  meohanical  equipment  shall  be  substantial  in  design, 
easity  erected,  inspected,  adjusted,  painted  and  taken  apart.  All  mechanical 
parts  shall  be  designed  to  withstand  all  dead  and  live  loads  with  a  factor  of 
safety  of  not  less  than  5»  without  allowances  for  impact,  acceleration,  or 
retardation,  and  also  shall  be  proportioned  to  withstand  additional  loads  pro- 
duced by  the  rated  breakdown  torque  of  the  motors  without  the  resulting  stresses 
exceeding  905?  of  the  elastic  limit  of  the  material  involved. 

Castings  shall  be  cleaned  and  all  fine  and  other  irregularities  removed. 
Castings  to  be  attached  to  structural  steel  work  or  to  other  castings  shall 
have  their  contact  surfaces  finished.  Unfinished  edges  of  castings,  ribs,  and 
similar  parts  shall  have  rounded  corners  and  all  inside  angles  shall  have  proper 
fillets. 

Bolt  heads,  nuts,  and  washers  shall  bear  on  finished  seats  perpendicular 
to  the  axis  of  the  bolts. 

Machinery  shall  be  mounted  on  rigid  self-contained  cast  steel,  or  welded 
steel  frames  or  bedplates  or  on  structural  steel  supports.  The  fastenings  shall 
be  adequate  to  hold  the  parts  in  place  and  alignment  under  all  conditions  of 
service.  Turned  bolts,  dowels,  or  equivalent,  shall  be  used  to  secure  equipment 
in  place.  The  deflection  of  machinery  supports  under  maximum  load  shall  be  so 
limited  as  to  cause  no  injurious  misalignment  of  the  equipment, 

6-02.  TRUCKS  AND  WHEELS.  -  Each  gantiy  truck  shall  have  four  wheels  and 
shall  be  equalized  so  that  each  wheel  will  carry  its  proportion  of  the  leg 
Joad.  The  trolley  shall  be  mounted  on  k   trucks  with  2  wheels  each.  Provision 
shall  be  made  so  that  in  the  event  of  damage  to  any  wheel,  axis,  or  journal, 
the  drop  of  the  truck  will  not  exceed  one  inch,  and  it  shall  be  possible  to  re- 
move readily  the  damaged  part.  Each  end  of  each  gantry  truck  shall  be  provided 
with  substantial  track  clearers  which  shall  be  effective  in  both  directions  of 
travel  and  shall  extend  below  the  top  of  the  rail  on  each  side.  Trucks  shall 
also  be  provided  with  safety  lugs  extending  below  the  top  of  the  rail  on  both 
sides  to  prevent  the  truck  leaving  the  rail.  Bolted  connections  of  truck  shall 
have  contacting  surfaces  machine  finished. 

A  bracket  to  support  the  truck  drive  motor  shall  be  provided  at  the  inner 
end  of  each  truck.  Motor  and  machinery  shall  be  concealed  by  copper-bearing 
sheet  steel  as  shown  on  the  drarings. 

All  truck  wheels  shall  be  double  flanged,  rolled  steel.  They  shall  be  of 
sufficient  size  to  withstand  adequately  the  maximum  standing  and  rolling  loads 
and  shall  be  machined  to  limit  the  side  movement  to  3/k   inch  on  the  head  of  a 
175  pound  crane  rail,  section  number  175-418.  The  trolley  truck  wheels  shall 
be  not  less  than  24  inches  tread  diameter,  and  the  gantry  truck  wheels  shall 
be  not  less  than  2?  inches  tread  diameter. 

6-03.  TRUCK  AXLES.  -  Truck  axles  shall  be  steel  forcings,  accurately 
turned  all  over,  and  ground  and  polished  at  the  journals.  Journals  ^all  be 
of  sufficient  size  to  withstand  adequately  the  maximum  standing  and  rolling 
loads.  All  axles  shall  be  forced  into  the  truck  wheels  with  a  pressure  of  not 
less  than  8  tons  per  inch  of  axle  diameter.  The  driving  wheels  shall  be 
keyed  to  the  axles  in  addition  to  the  forced  fit. 
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6-0/^.  TOUCK  JOURNAL  BOXES.  -  Truck  journal  boxes  shall  be  gray  iron 
castings  machined  to  fit  rectangular  finished  seats  on  the  wheel  trucks  and 
bored  and  fitted  with  "Sealed"  type  phosphor  bronze  bearing  bushings.  The 
bushings  shall  be  provided  with  openings  at  the  bottom  fitted  with  "Stapax" 
or  approved  equal,  lubricating  pads.  The  outer  ends  of  the  bushings  shall 
be  closed  by  bronze  covers  cast  integral  emd  approved  seals  closely  fitted 
around  the  axles.   Provision  shall  be  made  to  prevent  the  busings  from  turning 
in  the  box.  The  boxes  shall  be  provided  with  oil  cellars  with  covers  to  per- 
mit renewal  of  lubricant  and  lubricating  pad.  Suitable  oil  drain  plugs  shall 
be  provided  in  the  bottom  of  the  oil  cellars.  All  bearings  shall  be  drip- 
proof,  water  tight  and  interchangeable. 

6-03,  GANTRY  DRIVE.  -  The  gantry  shall  be  driven  by  four  indentical 
gear  motors  mounted  one  on  each  truck  at  the  inner  end;  and  the  driving  mecha- 
nism shall  be  arranged  to  drive  the  pair  of  truck  wheels  nearest  the  motor. 
The  driving  mechanisms  shall  be  so  designed  and  shall  have  such  capacity  that 
the  movement  of  the  crane  will  be  steady  and  the  crane  structure  free  from 
vibration  or  racking  while  moving  at  full  speed  and  with  full  load  against  a 
wind  pressure  of  10  pounds  per  square  foot  of  exposed  surface.  The  combined 
capacity  of  the  motors  shall  be  sufficient  to  accelerate  the  loaded  crane  from 
standing  to  full  speed  against  a  wind  pressure  of  10  pounds  per  square  foot  of 
exposed  area  of  crane  and  gate  in  not  more  than  20  seconds, 

6-06.  TROLLEY  DRIVE.  -  The  trolley  shall  be  driven  by  means  of  a  motor 
mounted  on  a  trolley  frame  and  connected  to  one  pair  of  driving  wheels  on  each 
end  of  the  trolley  through  gearing  and  shifting,  substantially  as  shown  on  the 
drawings.  The  trolley  drive  shall  be  so  designed  that  the  travel  will  be  steady 
ar;d  free  from,   vibration  or  racking  in  any  part  under  all  conditions, 

6-O7.  RAIL  CLAMPS.  -  A  manually  operated  locking  device  shall  be  provided 
by  means  of  which  the  gantry  may  be  secured  to  the  runway,  to  hold  the  unloaded 
crane  against  a  wind  pressure  of  40  pounds  per  square  foot, 

6-08,  GATE  RETAINING  LATCHES.  -  Gate  latching  devices  shall  be  furnished 
to  lock  the  gate  securely  against  sidewise  and  endwise  motion  while  it  is  beiiig 
carried  along  the  deck.  The  latches  shall  hold  the  gate  in  such  a  manner  that 
the  horizontal  loads  acting  on  the  gate  will  be  transmitted  to  the  gantry 
structure, 

6-09,  LIFTING  BEAM  CENTJBING  PINS,  -  A  pair  of  centering  pins  shall  be 
mounted  on  structural  steel  frames  on  the  under  side  of  the  trolley  for  the  pur- 
pose of  engaging  the  guide  sockets  in  the  top  of  the  lifting  beam.  The  pins 
shall  be  tapered  to  suit  the  guide  sockets  in  the  beam  and  shall  have  sufficiently 
close  clearance  in  the  sockets  when  the  beam  is  at  its  highest  position  to  hold 
it  in  place  without  excessivB  lateral  movement.  The  pins  and  frames  shall  be 
designed  to  transmit  to  the  trolley  its  proportion  of  the  maximum  assumed  wind 
load  on  a  gate  section  when  the  gate  section  is  secured  to  the  latching  devices 
on  the  lower  sills, 

6-10.  -  MAIN  HOIST.  -  The  main  hoist  shall  be  of  the  single  motor,  double 
drum  type  amounted  on  the  trolley  framework. 
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Speed  reducers  shall  conform  to  the  specifications  for  Heavy  Duty  Speed 
Reducers  adopted  by  the  American  Gear  Manufacturers  Association  and  shall  be 
rated  in  accordnnce  with  the  fonnulae  recommended  by  the  association.  Flexible 
couplings  shall  be  of  standard  or  disengaging  type,  and  of  ample  size  and 
capacity  for  the  service  and  loads, 

6-11.  AUXILIARY  HOIST.  -  The  auxiliary  hoist  shall  be  of  the  single 
motor,  single  drum  type  mounted  on  the  trolley  framework. 

Speed  reducer  and  flexible  couplings  shall  be  as  specified  in  6-10, 

6-12,  GEARING,  -  Gears  may  be  of  the  herringbone,  spur  or  worm  type. 
Herringbone  gears  shall  be  of  standard  involute  form,  with  20-degree  pressure 
angle.  Proportions  of  involute  gears  shall  be  according  to  the  current  re- 
commendations of  the  American  Standards  Association,  Worm  gears  shall  be  of 
involute  type.  No  spur  gear  pinions  shall  have  less  than  13  teeth.  No  motor 
pinions  shall  have  less  than  17  teeth. 

Stresses  in  gears  shall  be  computed  by  the  Lewis  formula,  using  the  Berth 
formula  for  correction  for  speed.  All  gears  shall  be  designed  to  take  the 
entire  pitch  line  load  on  one  tooth.  All  pinions  shall  be  annealed  carbon- 
steel  forgings,  and  all  gears  shall  be  carbon-steel  castings,  except  the  ring 
gears  on  main  hoisting  drums,  which  shall  be  carbon-steel  forgings.  In  worm 
gearing  the  gear  shall  be  of  phospher  gear  bronze,  and  the  worm  a  steel  forging. 
Gears  shall  outmesh  on  top,  where  practicable.  All  gear  teeth  shall  be  cut 
from  the  solid. 

6-13 .  BcaRiNGo.  -  Bearings  shall  be  of  the  roller  or  ball  type  or  shall 
have  removable  bronze  linings.  Shaft  bearings  shall  be  placed  as  close  as 
possible  to  the  points  of  shaft  loading  and  shall  be  so  designed  that  the 
bearing  element  Jnay  be  easily  replaced  and  that  the  shaft  laay  be  lemoved  frcan 
the  crane  with  its  pinions  and  gears  in  position.  Where  divided  bronze 
bearings  are  used  the  bearing  caps  shall  be  doweled  and  provision  shall  be 
made  to  hold  linings  effectively  against  rotation  or  changing  position  under 
load.  The  top  half  of  grease  lubricated  split  bearings  shall  be  drilled  and 
tapped  for  lubrication  fittings.  All  linings,  thrust  washers  and  other  sur- 
faces requiring  lubrication  shall  be  grooved  and  open  ends  shall  be  sealed  with 
approved  grease  retainers.  All  bearings  shall  be  drip-proof  and  watertight. 

Where  bronze  linings  are  used,  the  bearing  area  shall  be  such  that  the 
product  of  the  load,  in  pounds  per  square  inch,  and  the  square  foot  of  the 
rubbing  velocity,  in  feet  per  second,  will  not  exceed  900»  but  in  no  case 
shall  the  bearing  pressure  exceed  I30O  pounds  per  square  inch. 

The  minimum  thickness  of  linings  shall  be  as  follows: 

Shaft  Diameter  Lining  Thickness 

Less  than  2^  inches  1/4  inch 

2j  inches  to  4  inches  3/8  inch 

4  inches  to  3i  inches  1/2  inch 

Ball  or  roller  bearings  shall  be  of  standard  type  and  of  the  highest 
grade  of  manufacture.  Sizes  shall  be  in  accordance  with  the  manufacturer's 
tables  for  the  loads  and  speeds  involved  with  not  less  than  100  percent 
added  to  the  calculated  loads  to  determine  the  required  capacity  to  provide  for 
shock  loads. 
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Ball  or  roller  bearings  shall  be  mounted  in  accordance  with  the  best 
en^^ineerin^  practice  for  the  application  under  consideration  and  shall  be 
enclosed  in  oil-tight  enclosures  rith  means  for  excluding  dirt  and  retaining 
lubricant, 

6-I4.  DRUMS.  -  The  hoist  drums  shall  be  of  close-grained  cast  iron  or  of 
welded  structural  carbon  steel.  They  shall  be  of  heavy  section  and  ribbed 
to  sustain  the  concentrated  loads  due  to  rope  tension.  The  thickness  of  the 
drum  under  the  ropes  shall  be  not  less  than  1^  inch  if  of  cast  iron  or  1-lA 
inches  if  of  welded  steel  for  ropes  over  1  inch  in  diameter,  and  not  less 
than  1  inch  if  of  cast  iron  or  3/4  inch  if  of  welded  steel  for  ropes  1  inch 
or  less  in  diameter.  Each  drum  shall  have  right  and  left  hand  grooves,  turned 
from  the  solid,  to  receive  the  hoisting  rope.   The  grooved  length  of  the 
drums  shall  be  sufficient  to  take  the  full  run  of  rope  for  the  maximum  lift 
plus  two  turns  at  each  end.  The  rope  attachment  to  the  drum  shall  be  simple 
secure  so  that  replacement  of  the  rope  may  be  made  without  dismantling  the 
parts.  Drums  shall  be  pressed  and  keyed  to  the  drum  shaft;  and  shaft,  gear 
and  drum  shall  be  in  proper  running  balance.  The  drum  gears  shall  be  pressed 
and  keyed  to  the  drum  body.  The  pitch  diameter  for  the  drums  shall  be  not  less 
than  30  times  the  outside  diameter  of  the  rope.  The  various  parts  of  welded 
drums  shall  be  fitted  together  by  mach^e  grooving,  turning  or  boring  before 
welding  as  may  be  necessary  to  secure  accurate  assembly, 

6-15,  MECrlAMICAL  AM)  HYDRAULIC  BRAKES. 

(a)  Main  Hoist.  -  The  drive  of  each  hoist  drum  shall  be  equipped 
with  a  mechanical  load  brake  which  shall  have  capacity  to  hold  IOCS?  of  the 
rated  torque  of  the  hoist  motor,  and  which  shall  be  designed  to  prevent  the 
load  from  lowering  unless  the  hoist  motor  is  revolving  under  power  in  the 
lowering  direction.  Brakes  shall  preferably  be  of  the  type  which  utilizes  the 
thrust  of  the  worm  gear  in  the  speed  reducer  to  produce  pressure  on  friction 
disks,  and  which  operate  in  conjunction  with  thruster  brakes  on  motor  shaft  and 
driven  disk.  Brakes  shall  run  in  a  bath  of  oil  and  shall  be  so  arranged  that 
all  strain  due  to  loads  is  taken  from  the  motors  when  the  brakes  are  applied. 
At  the  full  speed  lowering  position  of  the  controller  the  regenerative  action 
of  the  hoist  motor  shall  provide  the  braking  effect, 

(b)  Gantry  Travel.  -  A  hydraulically  operated  brake  shall  be  pro- 
vided to  control  the  gantry  travel  in  both  directions.  This  brake  shall  be 
actuated  by  a  foot  pedal  in  the  operator's  cab  and  shall  develop  a  retarding 
torque  at  the  revolving  motor  shaft  equal  to  the  motor's  full  load  torque 
when  the  pedal  is  under  a  pressure  of  not  more  than  50  pounds.  The  operating 
conditions  for  the  crane  require  that  it  be  accurately  and  quickly  spotted  over 
the  gate  openings,  and  the  brakes  shall  be  adequate  for  this  purpose. 

6-16,  ROPE  SHEAVES.  -  Rope  sheaves  shall  be  solid  rolled  steel.  The 
rope  grooves  shall  be  turned.  Pitch  diameter  of  rope  grooves  for  all  moving 
sheaves  shall  be  not  less  than  2?  times  the  diameter  of  the  rope  and  for 
equalizing  3he3ves  not  less  than  20  times  the  diameter  of  the  rope.  All 
sheaves  shall  be  provided  with  anti-friction  bearings  or  with  phospher  bronze 
bushings  forced  into  the  hubs  and  dowelled.  The  design  of  the  lower  sheave 
blocks  shall  suit  the  design  of  the  lifting  beams  to  be  used  with  the  crane. 
Adequate  provision  shall  be  made  for  lubrication  of  all  sheaves. 
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6-17*   *I^  KOPB.  .  All  hoisting  rope  shall  conform  to  Federal  Speol- 
fioation  RR-R-571.  Type  XXXIII,  unoot;ted.   No  rope  larger  than  1-3/8  inohea 
in  diameter  shall  be  used  and  if  praotioable,  none  over  1-1/4  inohes.  The 
ropes  shall  be  of  sufficient  length  to  provide  two  extra  turns  on  eaoh  drum 
plus  adequate  allowance  for  attaching  to  the  drum. 

6-18.   SPRING  BUliPiik;>.  .  xhe  four  corners  of  each  crane  shall  be  pro- 
vided with  spring  bumpers  to  prevent  injury  to  the  crane,  or  to  the  loads 
being  carried,  by  collision  with  the  track  stops  or  with  the  other  crane* 
The  two  bumpers  at  each  end  of  each  crane  shall  be  capable  of  bringing  the 
crane  to  a  safe  stop  when  traveling  in  either  direction  at  rated  speed 
with  a  load  of  115  tons  and  the  power  cut  off,  without  excessive  stresses 
in  the  structure  or  equipment  and  with  a  minimum  plunger  travel  of  3  inches* 
The  bumpers  shall  consist  of  suitable  springs,  steel  cylinders,  and  rams 
and  shall  be  fastened  securely  to  the  trucks* 

Spring  bumpers  shall  be  provided  on  the  trolley  runway  to  limit  the 
travel  of  the  trolley  in  each  direction  as  shown  on  the  drawings.   They 
shall  be  attached  to  the  trolley  girders  and  shall  contact  lugs  on  the  trol- 
ley frames*  The  two  bumpers  at  each  end  of  the  trolley  runway  shall  have 
sufficient  capacity  to  bring  the  trolley,  traveling  at  rated  speed  with 
power  off  and  with  a  load  of  115  tons,  to  a  safe  stop  in  five  inches* 

6-19.   COUPLING  EQUIPMENT*  .  Adequate  means  shall  be  provided  on  both 
sides  of  the  west  end  of  Crane  No.  1  and  the  east  end  of  Crane  No*  2  so 
that  either  crane,  loaded  or  unloaded,  may  be  towed  or  pushed  along  the  run- 
way by  the  other  crane. 

6-20.   SHAf'TING  aND  COUPLINGS.  -  shafting  shall  be  amply  proportioned 
and  supported  and  provided  with  adequate  means  to  prevent  longitudinal 
movement.   All  shafting  3  inohes  in  diameter  and  larger  shall  be  made  from 
hot-rolled  steel  bars,  turned  and  ground,  with  fillets  of  not  less  than  1/4 
inch  radius  where  changes  of  section  occur,  and  shall  be  polished  at  the 
bearings*   Shafting  smaller  than  3  inches  may  be  made  of  cold-finished  steel, 
if  of  unifotffl  diameter,  otherwise  of  hot-rolled  steel  bars*  Flanged  oouplixigs 
of  the  rigid  type  shall  be  carbon-steel  forgings  with  safety  type  flanges, 
finished  all  over  and  fitted  with  turned  bolts.   Couplings  shall  be  strong 
enough  to  develop  the  full  strength  of  the  shafting  which  they  connect,  and 
shall  be  pressed  and  keyed  to  the  shafting* 

6-21*  BOLTS  AND  NUTS.  .  All  bolts,  nuts,  and  studs,  except  fitting-up 
bolts,  shall  conform  to  the  American  Standards  Association's  requirements 
for  semi-finished,  washer-faced  hexagon  heads  and  nuts  with  cut  threads, 
coarse  thread  series.  Class  2  fit*  Heads  shall  be  of  "American  Standard, 
regular"  and  nuts  shall  be  of  "American  Standard,  heavy*  proportions*   Turned 
bolts  shall  meet  all  the  requirements  of  bolt  and  nut  specifications  and  in 
addition,  the  diameter  tjf  the  shank  shall  be  l/l6  inch  larger  than  the  nomi- 
nal diameter  of  the  thread  and  shall  be  turned  truly  cylindrical  within  the 
limits  and  tolerances  of  a  Class  4  I'it  of  the  American  Standard  Association. 
Holes  in  the  parts  shall  be  correspondingly  reamed.  The  unthreaded  protion 
of  the  shank  shall  be  l/l6  to  1/8  inch  longer  than  the  thickness  of  the  con- 
nected members.   Eaoh  bolt  shall  be  provided  with  a  washer  1/4  inch  thick. 
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6-22.  KEYS  AND  KEYWAYS .  -  I-Ceya  shall,  in  general,  conform  to  the  American 
Standards  Association  Specifications  817-1-193'^ •  for  Shafting  and  Stock  Keys, 
If  two  or  three  keys  are  used,  they  shall  be  placed  120°  apart, 

6-23,  G"JJ^  CASES,  GUARDS,  AND  COVERS.  -  All  gears  excepting  the  drum 
gears  and  pinions,  shall  be  enclosed  in  oil  tight  cases  provided  with  felt  seals, 
oil  level  gauges  or  plugs,  and  drain  plugs,  and  so  arranged  that  one-half  of 
the  case  may  be  easily  removed  for  complete  inspection  of  the  gears.  Access 
hand  holes  with  tight  cover  plates  shall  be  provided.  Gear  cases  may  be  made 
of  cast  iron,  steel  castings,  or  3/l6  inch  minimum  thickness  ateel  plate, 
riveted  or  welded. 

Wheel  guards  for  the  gantry  truck  shall  be  steel  castings  or  steel  plate 
not  less  than  3/8  inch  thick,-  Guards  for  drum  gears  and  pinions  shall  be  not 
less  than  1/4  inch  thick. 

Suitable  drip  pans  made  of  steel  plate  not  less  than  3/1^  inch  thick 
shall  be  provided  to  collect  oil  and  grease  which  may  drop  from  operating  parts. 
All  gear  cases  and  drip  pans  shall  be  provided  with  means  for  cleaning  and 
draining  without  dismantling  any  of  the  equipment, 

6-24.   LUBRICATION,  -  The  lubrication  of  the  mechanical  parts  of  each 
crane  shall  be  by  means  of  high  pressure  grease,  except  that  lubrication  of 
the  motors  and  speed  reducers  shall  be  as  provided  by  the  manufacturer  of 
these  units,  and  that  packed  type  journal  boxes  for  the  gantry  and  trol'ey 
trucks  shall  be  provided  with  Stapax  journal  lubrication  or  eculvalent.  All 
high-pressure  grease-lubricated  points  shall  be  provided  with  industrial  type 
button-head  fittings  which  shall  be  located  in  readily  accessible  positions. 
If  necessary,  the  fittings  shall  be  connected  with  the  points  of  lubrication 
by  tubing  which  shall  be  of  copper  or  brass,  of  ample  size  and  strength  to 
withstand  the  cold  lubricant  working  pressure,  and  securely  fastened, 

6-25.  TOOLS  AND  il^STriUCTIOMS ,  -  On  each  crane,  a  complete  set  of  high- 
grade  wrenches  and  other  necessary  tools  shall  be  provided  in  sufficient  variety 
to  turn  every  size  bolt,  nut,  and  screw  on  the  crane  and  including  any  special 
tools  necessary  to  reach  difficult  positions.  Each  tool  shall  be  stamped  or 
provided  with  a  metal  tag  so  that  it  may  be  easily  identified  as  to  its  use 
and  size.  Suitable  metal  racks  shall  be  provided  in  the  operator's  cab  with  a 
designated  place  for  each  tool  and  with  space  for  grease  gun  and  oil  can,  A 
metal  rack  for  a  complete  set  of  spare  fuses  and  light  bulbs  shall  also  be  in- 
stalled in  the  cab.  The  tool  rack  emd  the  fuse  rack  shall  each  be  mounted  in 
a  substantial  metal  case  with  hinged  door  and  catch.  One  grease  gun,  one  oil 
can,  one  set  of  spare  fuses  and  one  set  of  spare  light  bulbs  shall  be  furnished. 

A  complete  set  of  instructions  covering  the  care  and  operation  of  the  crane 
shall  be  provided  for  reference.  In  addition,  a  printed  copy  or  black  line 
print  of  general  operating  instructions,  mounted  in  a  metal  frame  fitted  with  a 
glas3  cover,  shall  be  installed  in  the  operator's  cab, 

6-26,  NAME  PLATES.  -  The  contractor  may  furnish  and  attach  to  each  crane 
structure  one  name  plate  measuring  not  more  than  12  inches  by  18  inches  stating 
the  rated  capacity  of  the  main  hoist  and  the  auxiliary  hoise  and  the  contractor's 
QGune, 
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Specifications  for  Iroquois  DEun 

SECTION  VII  -  ELECIRICAL  EQUIPMENT 

7-01.  GENERAL,  -  All  electrical  equipment  and  wiring  on  the  cranes 
shall  conform  to  the  requirements  of  t he  National  Electrical  Code,  the 
National  Electric  Safety  Code,  and  the  Standards  of  the  National  Electric 
Manufacturers'  Association,  except  as  otherwise  specified  herein.  All 
safety  devices  such  as  mats,  railings,  screens,  guards,  or  equipment  required 
to  meet  these  codes  and  standards  shall  be  furnished  by  the  contractor.  All 
equipment  and  devices  necessary  for  proper  operation  of  the  cranes  in  the 
manner  specified,  whether  or  not  particularly  called  for,  shall  be  furnished 
by  the  contractor. 

The  power  supply  will  be  at  41(0  volts,  3  phase,  60  cycles,  and 
will  be  taken  to  the  crane  collectors  through  main  copper  conductors  furnished 
by  the  Government  and  located  in  a  recess  in  the  upstream  side  of  the  dam  be- 
low the  level  of  the  deck. 

11  safety  switches,  drum  switches,  magnetic  switches*  main  line 
contactors  and  main  wiring  shall  be  furnished  with  sufficient  machanical  thermal, 
and  short-time  current  capacity  to  be  fully  protected  by  the  main  fuses  under 
short  circuits  of  any  value  up  to  10,000  RMS  amperes. 

7-02.  MAIN  CONDUCTORS  ON  DAI^.  -  The  main  conductors  in  the  slot  on  the 
upstream  side  of  the  spillway  bridge  and  east  bulkhead,  together  with  steel 
supports,  connection  and  covers,  will  be  furnished  by  the  Government. 

7-03.   COLLECTORS  AND  CONDQCTORS  ON  CRANE.  -  The  contractor  shall  furnish, 
for  the  main  power  take-off,  bronze  shoe  collectors  installed  on  the  steel 
collector  arm  (paragraph  A-07)  and  designed  to  operate  on  the  curved  main 
conductors.  The  shoe  collectors  shall  be  Electric  Service  Supplies  Company, 
Type  IM»  or  equivalent,  with  porcelain  or  composition  insulators  rated  not 
less  than  1000  volts. 

The  contractor  shall  provide  approved  insulated  flexible  power  and 
control  cables  looped  from  a  terminal  box,  attached  to  the  roof  structiore  of 
the  trolley  housing,  to  a  terminal  box  en  the  crane  trolley.  The  total  trolley 
travel  will  be  approximately  22  feet.  The  cable  installation  shall  provide 
secure  anchorage  and  support,  as  well  as  maxim  ;m  protection  against  abrasion 
and  other  mechanical  injury.  The  cables  sliall  be  made  of  extra  flexible  in- 
dividual conductors  insulated  as  specified  in  paragrr.ph  7-13»  and  in  addition 
each  cable  assembly  shall  have  a  60  percent  tough  rubber  jacket. 

7-04.  MAIN  SUPPLY  SWITCH.  -  A  three-pole,  single-throw,  bottom-fused, 
400  ampere,  575- volt,  enclosed  safety  switch  with  1^.00   ampere  non-renewable 
fuses  shall  be  provided  in  the  supply  circuit.  The  switch  shall  be  con- 
veniently located  near  the  cab  entrance.  A  25  watt  pilot  lamp  and  resistor 
connected  to  the  supply  side  of  the  main  switch  shall  be  provided  and  installed 
on  the  switch  enclosure. 

7-05.  MAIN  SUPPLY  CONTACTOR.  -  A  300  ampere,  575-volt,  enclosed  type, 
3  pole  main  contactor  shall  be  provided  and  connected  so  that  it  will  be  tripped 
instantaneously  by  overload  on  any  main  motor  circuit  and  by  all  emergency  circuits 
and  protective  devices.  The  circuit  also  shall  be  connected  so  that  all  drum 
controllers  must  be  in  the  "off"  position  before  the  main  contactor  can  be 
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recloaed.  The  oontaotor  »hall  operate  within  the  voltage  and  temperature 
limits  specified  in  paragraph  7-07. 

A  heary  duty  'Start-Stop*  push  button  station  shall  be  located  conreniently 
near  the  operator's  stand  to  provide  for  emergency  trip. 

A  weatherproof,  heavy  duty,  maint'iining  contact  push  button  station  shall 
also  be  provided,  within  reach  from  the  roadway  curb,  near  each  end  of  the 
crane.  The  push  button  switch  shall  interrupt  the  control  circuit  of  the  main 
supply  contactor  to  provide  emergency  shut-down  of  the  entire  crane, 

7-06,  CONTROLS.  -  The  master  switches  and  control  panels  shall  be  located 
in  the  operator's  cab  and  arranged  so  that  one  operator  may  control  all  functioai 
of  the  crane  with  maximum  convenience  and  visibility.  Interlocks  shall  be 
provided  to  limit  operation  to  only  one  motion  at  a  time. 

The  controls  for  the  main  hoist,  auxiliary  hoist,  and  gantry  drive  motors 
shall  be  of  the  full  magnetic,  reversing,  time-limiting  acceleration  type, 
operated  by  master  switches  with  vertical  handles.  The  gantry  travel  motors 
control  shall  be  so  connected  that  all  four  motors  must  operate  together  and 
shall  have  a  drift  point  for  both  directions  of  travel  for  operating  a  thrustor 
motor  brake  circuit  magnetic  contactor.  The  control  for  the  trolley  travel 
motor  shall  be  of  the  semi -magnetic,  reversing  type  operated  by  a  dnim  switch 
with  a  vertical  handle.   The  reversing  may  be  done  by  means  of  contactors  in 
the  controller  itself. 

Each  drum   and  master  switch  shall  be  provided  with  a  vertical  handle  and 
deadman  pilot  contact  control  or  spring  return.  All  motor  controls  shall  hare 
not  less  than  five  accelerating  points  and  shall  limit  the  operation  of  the 
motor  to  that  accelerating  point  corresponding  to  the  position  of  the  master 
switch.  Each  drvun  and  master  switch  shall  be  enclosed  in  dust-tight  cases  and 
shall  be  provided  with  conduit  entrance  boxes.  The  bearings  shall  be  of  the  re- 
movable bushing  or  ball-bearing  type.  The  drum  contact  f ingers  shall  be  self- 
aligning  and  adjustable  to  compensate  for  wear  and  shall  be  easily  renewable. 
Terminals  for  clamp-type  solderless  connections  shall  be  provided  for  all  leads 
and  shall  have  identifying  markers. 

The  magnetic  contactors  for  each  motor  shall  be  mounted  on  a  moulded 
ebony  asbestos  panel  not  less  than  1^  inches  thick  and  each  panel  shall  be 
mounted  in  a  totally  enclosed  ventilated  steel  cabinet  provided  with  removable 
panels  in  the  rear  and  hinged  doors  with  three  point  vault  type  latches  and 
handles  in  the  front, 

A  two-element  instantaneous  overload  relay  shall  be  provided  for  each 
motor.  Each  relay  shall  be  adjustable  over  a  range  of  I50  to  3OO  percent  of 
the  normal  full  load  rating  of  the  connected  motor.  Operation  of  the  motor 
relay  shall  trip  the  main  line  contactor. 

Secondary  controls  shall  be  rated  at  least  equal  to  the  highest  voltage 
obtained  at  the  slip-rings  of  the  motors  under  plugging  conditions  specified 
in  paragraph  7-09. 

A  three-pole,  single-throw,  200  ampere,  575  volt,  unfused  knife  switch 
shall  be  provided  for  each  hoist  and  gantry  travel  motor  branch  circuit, ahead 
of  the  overload  relays  and  primary  contactors,  A  three-pole,  single-throw, 
100  ampere,  575  volt,  bottom  fused  knife  switch  shall  be  provided  in  the  trolley 
travel  motor  circuit  eUiead  of  the  overload  relays  and  primary  contactors. 

A  two-pole,  60  ampere,  575  volt  knife  switch  with  30  ampere  fuse  clip 
and  non-renewable  fuses  shall  be  provided  for  each  motor  control  c  ircuit  and 
shall  be  connected  on  the  supply  side  of  the  three-pole  motor  knife  switch  in 
such  a  manner  that  all  motor  control  contactors  can  be  operated  from  the  drum 
controllers  without  supplying  pcwer  to  the  motors. 
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7-07.  MAGNETIC  SWITCHES.  -  Each  magnetic  switch  shall  have  an  enclosed 
capacity  not  less  than  100  percent  of  the  full  rating  of  its  connected  motor 
or  load,  but  in  no  case  less  than  75  amperes,  with  temperature  rise  of  con- 
tacts not  to  exceed  65  degrees  centigrade  above  40  degrees  centigrade  SLOibient 
air  outside  the  enclosing  case.  Each  switch  shall  be  designed  for  full  voltage 
line  start  motor  control  and  shall  be  provided  with  arc  suppressors.  All 
operating  coils  shall  operate  successfully  on  any  voltage  from  85  to  110  percent 
of  normal,  and  the  maximum  temperature  rise  shall  not  exceed  65  degrees  centi- 
grade measured  by  thermometer  above  an  ambient  temperature  of  40  degrees 
centigrade  outside  the  enclosing  case.  Each  switch  shall  be  enclosed  in  a 
safety  type  steel  enclosure  or  mounted  on  a  control  panel  which  shall  be  en- 
closed as  specified  in  paragraph  7-06, 

7-08.  LIMIT  SWITCfffiS.  -  Limit  switches  shall  be  provided  to  control  the 
upper  limits  of  travel  of  the  main  hoist  and  of  the  auxiliary  hoist.  The 
trolley  travel  and  the  gantry  travel  shall  be  controlled  in  both  directions 
by  limit  switches.  Trippers  for  operating  the  gantry  travel  limit  switch 
shall  be  furnished  by  the  contractor  for  installation  by  the  Government  near 
each  end  of  the  runway. 

Limit  switches  shall  be  connected  in  pilot  circuits  only.  The  making 
and  breaking  of  the  contactor  operating  coil  currents  shall  be  done  by 
suitable  relays  of  ample  capacity.  They  shall  be  of  the  outdoor,  weather- 
proof type  and  shall  be  provided  with  conduit  connections.  All  limit  switches 
shall  reset  automatically, 

7-09.  MOTORS.  -  All  motors  shall  berated  440  volt,  3  phase,  60  cycles, 
with  torque  and  capacity  as  required  for  the  duty  specified  and  with  frame 
type  time  and  temperature  ratings,  and  speeds  as  follows: 


Motor 


Main  Hoist  

Auxiliary  Hoist  ~ 

Trolley  Drive  ———--- 

Gantry  Travel  — — 

Gearmotors 


Frame  Type 

Time  &  Temp. 

Synchronous  Speed 

Rating 

not 

to  exceed 

Open 

60  minute 

Wound  Rotor 

50°  C. 

600 

Open 

60  minute 

900 

Wound  Rotor 

50°  C. 

Open 

30  minute 

900 

Wound  Rotor 

30°  c. 

Open 

60  minute 

1800 

Wound  Rotor 

30°  C. 

Conmercial  test  shall  be  made  on  all  motors  in  accordance  with  NEMA  Code 
MGr9-541.  Four  copies  of  each  test  shall  be  submitted  to  the  contracting  officer 
for  approval.  Each  motor  shall  have  ball  or  roller  bearings  duet-proof  housings 
having  adequate  means  of  retaining  the  correct  amount  of  lubricant  without 
dripping.  Windings  shall  be  insulated  with  AIEF  Class  "A»  insulation,  especially 

impregnated  to  withstand  moisture  and  braced  to  withstand  starting,  running, 
and  plugging  stresses.  All  motors  shall  withstand  50  percent  overspeed  and 
plugging  at  100  percent  speed  without  mechanical  injury  and  without  the  secondary 

voltage  exceeding  the  rated  voltage  of  the  secondary  controls.  The  starting 
torque  of  all  motors  shall  be  not  less  than  200  percent  of  full  load  torque 
at  rated  voltage  with  the  rotor  in  the  angular  position  for  minimum  torque 
and  with  secondary  resistance  of  value  for  maximum  torque.  Each  slip  ring  shall 
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have  at  least  two  brushes  with  flexible  copper  shunts, 

7-10.  POWER  FACTOR  CORRECTION.  -  Static  capacitors  shall  be  provided  for 
power  factor  correction  of  themain  hoist  motor  and  the  gantry  travel  aiotors. 
The  capacities  shall  be  connected  directly  to  the  motors  so  that  no  additional 
control  or  protective  equipment  will  be  required.  Capacitors  shall  be  rated 
in  leva  at  not  less  than  fifty  percent  (505P)  of  the  horsepower  rating  of  the 
motors  to  which  they  are  connected.  Capacitors  shall  be  similar  and  equal  to 
Type  FP,  manufactured  by  Westinghouse  Electric  &  Manufacturing  Company, 

7-11,  ELECTRIC  BRAKES.  -  All  motors  shall  be  provided  with  shoe  type  brakea 
of  rugged  construction  and  positive  action.  They  shall  be  so  arranged  that 
they  may  be  released  manually,  but  cannot  be  locked  in  the  released  position. 
The  main  hoist  shall  be  equipped  with  thruster  brakes,  floor  mounted,  with  the 
rating  at  each  drum  10C5?  of  the  rated  motor  torque.  The  auxiliary  hoist  motor 
and  each  gantry  travel  motor  shall  have  floor  mounted  thrustor  brakes,  each 
rated  at  1505C  of  the  rated  motor  torque.  The  trolley  drive  motor  shall  have  a 
motor  mounted  thrustor  or  solenoid  brake  rated  at  l^CSC   of  the  rated  motor 
torque^ 

All  brakes  shall  have  non-corrodible  operating  mechanism  wearing  parts, 
shall  be  self -aligning,  and  shall  have  independent  adjustment  for  lining  wear 
and  torque,  Thrustor  windings  and  solenoid  coils  shall  have  special  moisture- 
resisting  Class  A  insulation.  The  temperature  rise  of  the  brake  solenoid  coils 
shall  not  exceed  65  degrees  C,  by  thermometer  and  the  teu^jerature  rise  of  the 
thrustor  motors  shall  not  exceed  35   degrees  C,  above  40  degrees  C.  ambient 
air  under  continuous  service.  The  brakes  on  the  gantry  travel  motors  shall  be 
designed  for  quick  release,  and  for  gradual  application  which  shall  be  ad- 
justable over  a  period  of  one  to  twenty  seconds  inclusive.  All  other  brakes 
shall  be  designed  both  for  quick  release  and  quick  setting  without  undue  shock 
or  impact, 

7-12,  RESISTORS.  -  Resistors  shall  be  of  non-corrodible  resistor  metal 
strap  having  negligible  temperature  coefficient  of  expansion,  edgewise  wound 
about  an  insulating  support.  The  resistor  design  for  the  various  motors  shall 
confonn  to  suitable  N5MA  classifications  for  continuous  duty,  and  shall  be  of 
sections  suitable  for  five  accelerating  points.  Barriers  of  compressed  asbestos 
fibre  composition  shall  be  provided  between  motor  starter  resistor  assemblies. 
All  resistor  assemblies  shall  be  mounted  in  a  suitable,  enclosed,  weather- 
proof, ventilated  space,  preferably  above  the  operator's  cab, 

7-13.   INSULATED  CONDUCTORS,  WIRING  AND  CONDUIT.  -  All  wiring  shall  be 
furnished,  and  installed  as  far  as  practicable,  by  the  contractor.  All  wiring 
except  flexible  cables  shall  be  installed  in  rigid  threaded,  galvanized  steel 
conduit  with  watertight  junction  and  pull  boxes  at  intervals  close  enough  to 
allow  the  cables  or  wires  to  be  pulled  without  abrasion  or  injury.  Conduit 
shall  conform  to  Federal  Specifications  WW-C-581-A  with  both  inside  and  out- 
side surfaces  and  all  threads  zinccoated.  The  conduit  shall  form  a  continuous 
watertight  system,  rigidly  supported.  Where  conductors  connect  to  the  current 
collectors  or  trolley  conductors,  conduit  fittings  with  gasket  shall  be  in- 
stalled with  necessary  drip  loops.  The  entire  conduit  system  shall  be  grounded 
and  drained.  No  conduit  shall  be  smaller  than  3A  inch  size. 

The  wire  for  the  service  between  the  main  collectors  and  the  main  switch 
shall  be  stranded  copper  and  not  less  than  k/o   AWG,  All  wiring  except  that 
adjacent  to  resistors  and  except  control  panel  wiring  shall  be  stranded  copper, 
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insulated  in  accordance  with  Federal  Specification  JC-106a,  All  panel  wiring 
shall  be  minimum  No.  12  AWG,  tinned,  solid,  and  equal  to  Rockbestos  Products 
Corporation  600  volt  Rockbestos  switchboard  wire.  All  wire  adjacent  to  re- 
sistors shall  be  stranded,  equal  to  Rockbestos  600  volt  rheostat  wire. 

7-14.  SANDERS.  -  One  electromagnetic  sander  shall  be  prorided  for  each 
gantry  truck  of  each  crane.  The  sander  hoppers  shall  be  approximately  two- 
cubic  foot  capacity.  Each  shall  be  equipped  with  a  solenoid-operated  brass 
sand  valve  and  a  totally  enclosed  watertight  heating  element  suitable  for  con- 
tinuous service.  The  sanding  pipes  shall  be  arranged  to  deliver  sand  as  near 
as  possible  to  contact  point  between  the  crane  rail  and  truck  wheels  for  both 
directions  of  travel, 

A  60ampere,  575   volt,  2-pole,  fused  safety  switch  shall  be  mounted  in  the 
operator's  cab  and  connected  to  the  400  volt  main  bus  to  supply  service  to  the 
sander  heating  elements.  The  solenoid  values  shall  be  controlled  by  a  600  volt 
foot  switch  on  the  cab  floor,  Sanders  as  manufactured  by  the  Nichols-Lintem 
Company,  or  equal,  will  be  acceptable. 

7-15.  LIGHTING.  -  A  weatherproof  lighting  installation  shall  be  pro- 
vided to  illuminate  the  area  in  front  of  the  operator's  cab,  gate  slot,  and  a 
portion  of  the  runway  at  each  end  of  the  gantry  cranes  as  indicated  on  the 
drawing.  The  lighting  units  shall  be  of  the  types  shown  on  the  drawing  and  in 
addition  thereto,  an  adequate  number  of  suitable  lighting  units  shall  be  pro- 
vided in  the  operator's  cab  and  in  the  trolley  housing,  110-volt  plug  re- 
ceptacles shall  be  provided  as  indicated  on  the  drawings.  The  lights  and  plug 
receptacles  shall  be  energized  by  a  440-220/110  volt,  dry- type,  two-winding 
transformer  of  adequate  capacity  mounted  on  the  crane  and  fed  from  the  3-P^sise 
power  supply.  The  444-volt  branch  circuit  for  the  lighting  system  shall  be 
protected  by  a  suitable  circuit  breaker,  A  II3/23O  volt  J)anel  board  shall  be 
provided  in  the  operator's  cab  and  shall  contain  at  least  2  square  single-pole 
circuit  breakers  in  addition  to  those  required  for  protecting  and  controlling 
the  branch  circuits  to  lights  and  plug  receptacles, 

7-16.  WARNING  SIGNAL,   -  Each  crane  shall  be  provided  with  one  double- 
headed,  motor  driven,  vibratory  type,  110-volt,  single-phase  weatherproof,  heavy- 
duty  siren,  as  manufactured  by  the  Electric  Service  Supplies  Company,  or 
equal,  so  mounted  as  to  signal  to  both  directions  of  travel*  A  foot-operated 
switch  shall  be  provided  in  the  operator's  cab  for  operating  the  siren. 

7-17.  NAME  PLATES  AND  T^IARKERS ,  -  Each  push  botton,  control  switch,  circuit 
breaker,  magnetic  switch,  drum  controller,  knife  switch,  and  motor  protective 
relay  shall  be  provided  with  an  approved  name  plate,  containing  an  inscription 
which  shall  give  the  circuit  and  the  function  of  the  device.  Suitable  markers 
shall  be  provided  for  all  resistors,  conduits  and  wiring.  These  markers  may 
be  suitable  tagged  or  name  plates  securely  fastened  to  the  device, 

7-18.  GASOLINE-ELECTRIS  GENERATING  UNIT,  -  Crane  No.  1 

(a)  General,  -  The  gasoline-electric  generating  unit  shall  be  pro- 
vided on  Crane  No,  1  only  and  shall  consist  of  a  gasoline  engine  of  not  less 
than  6  cylinders  direct  connected  through  a  flexible  coupling  to  a  I56  kva, 
80^  power  factor,  alternating  current  generator  mounted  on  a  cork  insulated 
common  base.  The  contractor  shall  furnish  the  accessories  listed  in  para- 
graph 7-18(b)(15)»  and  all  other  parts,  fittings  or  accessories  necessary  for 
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the  complete  installation,  including  switchboard  and  electric  wiring  from  the 
generator, 

(b)  Gasoline  Engine. 

(1)  The  engine  shall  be  of  the  4-cycle  intern^il  combustion  type, 
and  shall  be  capable  of  developing  not  less  than  200  brake  HP  for  continuous 
operation  at  1800  R.P.M,,  operating  on  gasoline  conforming  with  Federal  Speci- 
fication W-G-lOla,  "Gasoline,  Motor,  U.  S.  Governroent" . 

(2)  Governor,  -  The  engine  shall  be  equipped  with  a  suitable 
governor.  The  normal  full  load  speed  of  the  engine  shall  be  1800  R,P^.  and 
the  normal  no  load  speed  shall  not  exceed  I89O  R,P^,  The  speed  of  the  engine 
may  vary  between  I8OO  R.P.M,  and  I890  R.P,M,,  in  proportion  to  the  percentage 

of  loading,  but  for  any  constant  loading  between  no  load  and  full  load,  the  spesd 

shall  not  fluctuate  more  than  li%,  from  the  normal  speed  for  such  percentage 
of  loading.  When  the  engine  is  running  with  no  load  and  full  load  is  suddenly 
applied,  the  speed  shall  not  fall  more  than  6%   below  full  load  speed  and  shall 
return  to  normal  full  load  speed  within  6  seconds.  When  the  engine  is  running 
under  full  load  and  the  load  is  suddenly  thrown  off  the  speed  shall  not  in- 
crease more  than  (>%   above  the  normal  no  load  speed  and  shall  return  to  the 
normal  no  load  speed  within  6  seconds. 

(3)  Cylinders.  -  The  cylinders  shall  be  case  from  hard  close 
grained  gray  iron  or  of  niokel  alloy  iron.  The  cylinders  may  be  cast  enblock 
or  in  pairs,  but  shall  not  cast  itegral  with  the  crank  case.  If  cast  in  pairs 
they  shall  be  provided  with  removable  wet  sleeve  liners.  They  shall  have 
water  jackets  of  ample  size  to  insure  thorough  circulation  and  uniform  cooling, 

(4)  Cylinder  Heads,  -  Cylinder  heads  shall  be  removable,  com- 
pletely water  jacketed  and  preferably  of  the  same  material  from  which  the 
cylinders  are  made.  They  shall  be  secured  to  the  cylinders  with  a  sufficient 
number  and  size  of  studs  to  insure  freedom  from  gasket  leakage, 

(3)  Piston  and  Pins.  -  The  pistons  shall  be  a  suitable  light- 
weight alloy.  The  piston  pins  shall  be  provided  with  liberally  proportioned 
bearings, 

(6)  Connecting  Rods,  -  The  connecting  rods  shall  be  forged 
from  high-grade  material,  heat  treated.  The  crank  pin  end  of  the  rods  shall  ba 
machined  and  fitted  with  renewable,  bronze  or  steel  backed,  babbit-lined 
bearings* 

(7)  Crankshaft.  -  The  crankshaft  shall  be  drop  forged  from  a 
suitable  high-grade  steel  and  heat  treated.  The  crankshaft  and  reciprocating 
parts  shall  be  cynamically  balanced  for  the  normal  speed  range  of  1800  to 
1890  R.P.M,  and  there  shall  be  no  injurious  vibrations  at  any  operating  speed 
up  to  40^  above  normal  no  load  speed , 

(8)  Camshaft.  -  The  camshaft  shall  be  drop  forged  with  cams 
forged  integral  and  all  cams  and  bearings  ground  tc  size.  The  caunshaft  nay 
be  driven  by  an  arrangement  of  gears  or  may  be  ch?. in  driven.  The  proportions 
of  parts  and  materials  used  in  the  camshaft  drive  system  shall  be  such  as  to 
insure  long  life  and  quiet  trouble-free  operation.  Adequate  provisions  shall 
be  made  for  lubrication  of  all  parts, 

(9)  Main  Bearings.  -  The  number  of  main  bearings  shall  not  be 
less  than  four.  The  bearings  shall  be  so  designed  and  placed  that  they  may  be 
replaced  without  difficulty.  The  main  bearings  shall  be  fitted  with  renewable 
bronze  or  steel  backed,  babbitt-lined  bearings  or  other  equally  suitable  metal. 

(10)  Crank  Case.  -  The  cremk  case  shall  be  made  of  suitable 
material  and  of  sufficiently  rigid  construction  to  hold  all  cylinders,  bearings, 
and  other  working  parts  in  proper  alignment.  They  shall  be  provided  with  in- 
spection plates  so  arranged  as  to  give  easy  access  to  the  interior  of  the  crank 
case  for  inspection  and  the  adjustment  of  connecting  rods  and  other  parts. 
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The  orank  oase  shall  be  so  arranged  as  to  present  a  neat  appearances  and 
shall  be  mounted  upon  a  suitable  sub-base  or  bed-plate  ooramon  to  both  engine 
and  generator. 

(11)  Valves.  -  The  valves  shall  be  of  a  material  that  will  with- 
stand high  temperatures  without  warping  or  pitting.   They  shall  be  so  pro- 
portioned for  area  acd  lift  as  to  insure  low  velocities  for  entry  and  exit  of 
gas  and  quietness  in  operation, 

(12)  Lubrication.  -  The  engine  shall  be  provided  with  a  suitably 
arranged  oil  pump  which  shall  deliver  lubricating  oil  under  pressure  to  the 
main  bearings,  crank  pin  bearings  and  camshaft  bearing  and,  if  the  engine  is 
of  overhead  valve  type,  to  the  valve  rocker  arn.s.   Pressure  lubrication  of 
piston  pins,  timing  gears,  cams  and  valve  tappets  will  not  be  required  if 
other  means  which  will  insure  ample  lubrication  are  provided. 

^13)  Cooling  System.  -  The  engine  shall  be  provided  with  a 
radiator  of  high-grade  construction  and  material,  and  of  sufficient  cooling 
capacity  to  keep  the  cooling  water  below  the  boiling  temperature  under  con- 
tinuous full  load  operating  conditions,  when  the  ambient  temperature  is  100 
degrees  F.   A  suitable  fan,  driven  by  the  engine,  shall  be  provided  for  cir- 
culation of  air  through  the  radiator.   The  radiator  shall  be  provided  with 
a  suitable  sheet  metal  hood  to  exhaust  the  air. 

114)   Ignition  System.  -  The  engine  shall  be  provided  with  dual 
ignition.  One  system  shall  operate  from  the  storage  "^attery  and  shall  con- 
sist of  breaker,  distributor,  coil  and  high-tension  wiring  to  a  spark  plug 
in  each  cylinder;  the  other  system  shall  consist  of  a  suitable  magneto  with 
impulse  starter  couplings,  breaker  points  and  distributor  and  shall  have  high 
tension  wiring  and  spark  plugs  entirely  independent  of  the  battery  ignition 
system.   The  magneto  shall  be  driven  through  an  impulse  coupling  and  the 
engine  provided  with  suitable  means  for  hand  starting  or  magneto  ignition 
in  case  of  the  failure  of  batteries. 

CI3)   Engine  Accessories.  -  The  following  accessories  shall  be 
furnished  by  the  manufacturer  of  the  engine: 

1.  Electric  Starter 

2.  Electric  generator  for  stari er  equipment 

3.  12-volt  heavy  duty  type  battery,  in  black  steel  japanned 
or  enameled  case,  lead  lined  on  the  inside  and  mounted 
in  or  attached  to  the  base 

4«  Oil  cooler  and  filter 

5«  Air  cleaner  and  fire  screen 

6.  Water  Circulating  pump 

7»   Engine  driven  fuel  pump 

6.  All  special  tools  and  wrenches 

9.  Instrument  board,  mounted  on  the  engine  and  containing  an 
oil  pressure  gauge,  ammeter,  selector  ignition  switch, 
start  switch  and  tachometer 

10.  Flexible  coupling  similar  or  equal  to  the  "Fast"  type, 
with  suitable  guard,  for  connecting  engine  to  the  generator 

11.  Overspeed  ignition  cut-out  switch 

12.  V/ater  temperature  thermometer 

(16)  Miscellaneous  Parts.  -  The  contractor  shall  furnish  the 
following  items  for  the  unit  and  such  other  parts  necessary  to  complete  the 
installations: 

1.  Hand  operated  gasoline  pump  to  supply  fuel  tank 

2.  60-gallon  capacity  fuel  tank 

3«   Dry  exhaust  muffler,  Maxim,  Burgess  or  Equal 

4.  Complete  fuel  and  air  vent  system 
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5'      Flexltle  Dctal  exhaust  hose  fitted  with  brazed  metal, 
conneotions  and  flanged  to  fit  engine  exhaust  manifold. 
(17)   Spare  Parts.  -  The  contractor  shall  furnish  the  following 
spare  parts: 

1  only  piston,  oooplete  with  rings,  connecting  rod  and  wrist 
pin  with  shims  and  bolts. 

1  only  cylinder  head. 

2  only  cylinder  head  gaskets. 
1  only  complete  set  of  exhaust  and  intake  valves,  with  springs 

and  other  pertinent  parts. 

1  only  complete  engine  water  circulating  pump. 

1  only  complete  set  of  spurk  plugs. 

1  only  main  bearing  shell  for  each  slie  and  type  used.  '. 

1  pair  crankpin  bearing  shells.  | 

The  parts  shall  be  suitably  packed  to  prevent  corrosion  and  the  packages 
properly  marked  for  identification. 

U)   Generator.  Eaclter  and  Voltage  Regulator. 

",  1)   General.  -  The  generator  and  exciter  windings  for  each  unit 
shall  be  insulated  with  class  'A"  insulation  and  thoroughly  Impregnated  with 
"moisture  and  oil  resistant"  insulating;  compound  and  baked.   Brushes  shall 
be  of  ample  sire  and  brush  holders  sturdy  in  construction.   Ferrous  accessory 
parts  of  generator  and  exciter  including  bolts,  screws  and  brush  holders  shall 
be  •Parkerited"  or  treated  in  a  similar  manner  aoceptbble  to  the  contracting 
officer.   Details  of  construction  shall  be  such  as  to  provide  satisfactory 
service  under  long  periods  of  idleness  in  a  damp  atmosphere.   Antifriction 
bearings  of  ajnple  sire  inclosed  in  dust-proof  housings  shall  be  provided. 
The  generator  shall  be  connected  to  the  engine  by  means  of  a  flexible  coupl- 
ing.  A  suitable  exciter  field  rheostat  arranged  for  mounting  off  the  rear 
of  the  switchboard  and  for  operation  by  a  hand-wheel  from  the  front  of  the 
switchboard  shall  be  provided.   The  overall  diameter  of  the  rheostats  in- 
cluding the  mounting  holes  shall  not  exceed  15  inches.   The  generator  and 
exciter,  unless  otherwise  required  by  these  specifications,  shall  conform  to 
the  current  rules,  regulations  and  standards  of  the "National  Electrical 
Manufactures  Association"  and  the  ■American  Institute  of  Electrical  Engineers*. 
All  parts  of  the  generator  and  exciter  shall  be  easily  accessible  for  inspec- 
tion, repair  and  replacement.   Provision  shall  be  made  for  feeding  power  from 
the  generator,  through  the  collectors  into  the  collector  bus,  for  use  on  the 
other  crane  or  other  equipment. 

(2)  Generator.  -  The  generator  shall  be  of  the  revolving  field, 
synchronous  type  with  direct-connected  exciter  and  shall  be  of  standard  con- 
struction with  drip-proof  covers.   The  generator  shall  have  a  capacity  of 
136  kva,  with  8052  lagging  power  factor,  50  degrees  C.  continuous  duty,  I8CO 
R.P.M. ,  3  phase,  60  cycle,  48O  volts.   The  stator  leads  shall  be  of  extra 
flexible  standard  cable  and  provided  with  terminal  lugs  housed  in  a  terminal 
box  with  a  removable  cover.   Terir.inal  lugs  shall  be  provided  at  the  rotor 
brush  holders  for  making  the  necessary  field  connections,  and  a  suitable 
terminal  clamp  or  box  shall  be  mounted  for  supporting  the  field  leads.   Frame 
and  end  brackets  shall  be  of  refined  cast  iron,  the  feet  being  oast  integral 
with  the  frame  or  of  equally  sturdy  construction.   Amortisseur  windings  shall 
be  provided  and  shall  be  of  copper  bars  driven  througn  slots  in  the  pole  faces 
and  welded  to  common  end  rings.   The  end  rings  shall  consist  of  sections  cor- 
responding to  the  pole  pieces.   The  ring  sections  shall  be  securely  bolted 
together  where  they  adjoin.   Collector  rings  shall  be  of  bronze  or  brass 
securely  mounted  and  adequately  insulated  from  the  shaft  in  accordance  with 
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approved  oonstruotion  methods*   They  shall  be  smooth  and  assembled  conoentrlo 
with  the  shaft  on  which  they  are  mounted.   The  voltage  Regulation  of  the 
generator  at  8C^  power  factor  lagging  shall  not  exceed  30  percent.   The  full 
load  efficiency  of  the  generator,  not  including  rheostat  or  exciter  losses, 
shall  not  be  less  than  8552  at  dOi   power  factor  lagging. 

(3)  Exciter.  -  The  exciter  characteristics  shall  be  such  as  to 
provide  good  regulation  of  the  genertitor  up  to  13052  of  rated  load  at  80% 
lagging  power  factor  and  shall  be  designed  for  operation  with  an  automatic 
voltage  regulator.   The  terminal  voltage  shall  be  125  volts,  D.C.   It  shall 
be  supported  on  the  generator  end  bracket,  and  the  armature  sleeved  on  the 
genertitor  shaft.   The  frame  shall  be  of  drip-proof-construction.   Satisfactory 
commutation  shall  be  obtained  throughout  the  load  range  required  by  the 
generator  without  adjustment  of  brushes.   The  commutator  shall  be  smooth, 
true  and  concentric  about  its  shaft.   Brushes  shall  not  chatter  or  stick 

in  holders.   The  leads  from  the  exciter  shall  be  inclosed  in  a  terminal  box 
mounted  on  the  exciter  frame  with  each  lead  properly  identified. 

(4)  Automatic  Voltage  Regulator.  -  The  contractor  shall  furnish 
an  automatic  voltage  regulator  to  be  used  in  connection  with  the  operation 
of  the  unit.   The  voltage  regulator  shall  be  mounted  on  the  switchboard. 
The  automatic  voltage  regulator  shall  be  similar  and  equal  to  General  Elec- 
tric Company  type  GDA  or  Westinghouse  Electric  and  Manufacturing  Co.   "Sllver- 
stat"  regulator  and  shall  be  of  suitable  design  for  satisfactory  operation 
with  the  generator  and   its  exciter.   The  sensitivity  of  the  regulator  shall 
be  within  plus  or  minus  two  percent  at  normal  voltage  and  80%  power  factor. 
The  regulator  shall  include  the  furnishing  of  all  necessary  auxiliary  equip- 
ment such  as  condensers,  external  resistors  and  potential  transformer. 

(5)  Tests.  -  The  generator  and  exciter  shall  be  assembled  at 

the  manufacturer's  plant  and  the  following  tests  made  on  the  generator  in    , 
the  presence  of  a  duly  authorized  representative  of  the  contracting  officer. 

a..   Resistance  of  stator  and  field  windings. 

b.   Polarity  of  all  field  poles. 

jj..   Efficiency  at  1/2,  3/4  and  full  load;  all  at  60%   power 

factor. 

i.   Regulation  at  rated  load. 

S.'     Heat  run. 

£.   Dielectric  test. 
Three  certified  copies  of  the  above  test  data  shall  be  supplied  to  the  con- 
tracting officer.   Three  certified  copies  of  tests  on  the  exciter  in  accord- 
ance with  paragraph  MG9-55  of  "N.E.  M.A.,  Motor  and  Generator  Standards" 
Publication  No.  38-49t  itey,  1938,  shall  be  submitted  to  the  contracting 
officer.  Above  tests  shall  be  made  in  accordance  with  the  latest  standard- 
ization rules  of  the  American  Institute  of  Electrical  Engineers. 

[6)      Spare  Parts.  -  A  square  set  of  generator  and  exciter  brushes 
shall  be  furnished. 

(d)  Battery  Charger.  -  A  battery  charger  suitable  for  operation  on  a 
nominal  115  volt,  60  cycle,  A.C.  circuit  and  with  a  capacity  of  6  amperes 
D.C.  shall  be  provided.   The  D.C.  voltage  shall  be  adjustable  from  6  volts 
to  45  volts.   The  battery  charger  shall  be  equipped  with  a  D.C.  output 
ammeter,  a  switch  and  a  fuse  to  protect  it  against  overloaas  and  short  cir- 
cuits.  The  battery  charger  shall  be   designed  so  that  the  battery  will  not 
discharge  in  case  of  A.C.  voltage  failure  and  the  charger  will  resume  nor- 
mal operation  when  line  voltage  is  restored.   It  shall  have  a  tapering 
charging  rate  and  be  inclosed  in  a  wall  mounted  steel  cabinet  with  hinged 
door.   The  finish  shall  be  rust-resisting  and  durable.   The  polarity  of  the 
D.C.  leads  or  terminals  shall  be  plainly  marked. 

7-9 


il 

(e)  Bod  Plate.  -  The  bed  plate  for  the  unit  shall  be  designed  by  the 
oontraotor  and  shall  be  Intergral  for  engine  and  generator.   The  sub-base  or 
bed  plate  shall  be  of  rigid  construction  and  may  be  either  an  iron  or  steel 
casting  or  It  may  be  fabricated  by  welding  of  structural  steel  plates  and 
shapes.   It  shall  be  the  responsibility  of  the  contractor  to  furnish  a  design 
which  will  not  result  in  excessive  vibration  of  the  unit  and  the  bed  plate 
shall  rest  on  'Vibraoorlc*  or  equal,  or  on  suitable  springs.  If  oork  is  used 
the  bed  plate  shall  be  provided  with  drlp-proofedges  and  suitable  arrangement 
for  retaining  the  cork  in  proper  position.   A  design  of  sub-base  of  unsightly 
appearance  or  which  would  be,  in  the  opinion  of  the  contracting  officer,  other* 

wise  unsuitable  will  not  be  accepted.  The  corlc  furnished  under  this  contract 
shall  be  2*  thick  and  shall  be  Armstrong  Cork  and  Insulation  Compaiiy's  •Vibra- 
oork" ,  light  density,  or  approved  equal.  This  reference  given  is  for  descrip- 
tive purposes  only.  Structural  steel  angles,  suitable  in  sire  and  form  to  fit 
around  the  bed  plate  and  secured  to  the  floor,  shall  be  provided  for  retaining 
the  cork  insulation. 

(f)  Shop  Inspection  and  Tests.  -  The  unit  shall  be  assembled  in  the 
contractor's  shop  for  shop  inspection  and  the  following  tests  shall  be  made 
under  the  conditions  specified  in  sub-paragraph  7-l8(b)(2).   The  tests  shall 
be  made  in  the  presence  of  a  representative  of  the  contracting  officer.   All 
tests  shall  be  made  at  the  9xpense  of  the  contractor  except  the  expense  of  the 
Government  Inspector. 

Cl)  The  engine  only  shall  be  run  for  two  (2)  hours  at  full  rated 

H.P.  on  dynamometer  test. 
(2)   The  combined  unit  shall  be  run  continuously  for  twenty-four 

(24)  hours  at  full  load  or  as  directed. 
i3)     The  carburetor  butterfly  valve  setting  and  governor  control 
shall  be  carefully  checked  with  the  entire  unit  operating 
under  various  load  conditions  ranging  from  no  load  to  113.« 
of  the  generator  rating.   During  these  tests  the  following 
shall  be  recorded: 
R.P.li.  -  load-exhaust  temperature-circulating  water  temperature- 
lubricating  oil  temperature-fuel  fonsunption,  and  such  other  data  as  may  be 
required  by  the  contracting  officer  or  his  representative.   Typewritten  record* 
of  all  the  above  tests,  including  all  observations,  calculations,  results  and 
graphs,  all  certified,  shall  be  submitted  in  triplicate  by  the  contractor  to 
the  contracting  officer  as  soon  as  practicable  after  completion  of  the  tests. 
Final  test  and  trials  will  be  made  after  installation  and  will  be  of  sufficient 
duration  to  demonstrate  to  the  satisfaction  of  the  contracting  officer  that  the 
units  are  in  conformity  with  the  specifications.   The  tests  shall  be  run  with 
gasoline  conforming  to  Federal  Specif icfatlons  W-G-lOla  for  "Gasoline;  Motor, 
U.  S.  Government". 

(g^   Tests  After  Alteration.  -  In  the  event  that  the  unit  does  not  meet 
all  the  requirements  of  these  specif ioetions ,  the  contractor  shall  make  such 
alterations  and  replacements  as  may  be  necessary  to  insure  that  the  perform- 
ance of  the  unit  meets  the  requirements.   The  expense  of  additional  tests,  if 
required  snail  be  borne  by  the  contractor.  g 

7-19.   OPERATOR'S  CAB  HEATERS.  _  Built-in  electric  heaters'  shall  be  provid- 
ed in  the  operator's  cab.   They  shall  have  variable  control  for  three-heat 
operation  and  snail  bo  capable  of  maintaining  a  temperature  differential  of  100 
degrees  F.  over  the  outside  air  when  opereting  at  full  loaa  wlti,  tne  cab  in- 
sulated as  required  by  paragraph  4-O6. 
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SECTION  VIII  -  MATIPIALS 
8-01.   GENERAL.  ' 

(a)  Materials.  -  All  materials  shall  be  of  new,  unused  stock 
and  free  from  defects.  Materials  indicated  on  the  drawings  or  required 
in  the  work  and  not  covered  elsewhere  in  these  specifications  by  detailed 
requirements  shall  conform  to  the  req.uirement3  of  this  section.  Any 
materials  required  which  are  not  covered  by  detailed  specifications  herein 
or  elsewhere  in  the  specification  shall  conform  to  the  applicable 
Federal  Specifications,  grade  and/or  class  as  required  or,  in  case  there 
are  no  applicable  Federal  Specifications,  to  applicable  specifications 

of  the  American  Society  for  Testing  Materials  (A.S.T.M.),   In  all  other 
cases  not  specifically  covered  herein  the  contractor  shall  furnish  the 
highest  grade  coramercial  material  or  product. 

(b)  Shop  Inspection  and  Tfoterial  Orders.  -  Material  and  equip- 
ment ordered  by  the  contractor  for  this  work  shall  not  be  shipped  from 
its  point  of  manufacture  before  it  has  been  inspected,  unless  the  con- 
tracting officer  authorizes  the  inspection  to  be  made  elsewhere.  The 
contractor  shall  furnish  to  the  contracting  officer  a  list  of  sub-con- 
tractors and  vendors  with  whom  orders  are  to  be  placed  for  materials  er 
equipment  which  will  enter  directly  into  the  work  of  this  contract;  and, 
Also,  triplicate  copies  of  mill  and  shop  orders  as  they  are  issued. 
Copies  of  orders  shall  be  issued  far  enough  in  advance  of  the  beginning 
of  operations  to  permit  the  making  of  arrangements  for  inspection.  Mill 
and  shop  orders  shall  bear  notations  shov/ing  tl-iat  the  material  is  subject 
to  Governm.-^nt  inspection,  the  specification  designation  under  which  the 
material  ordered  is  to  be  furnished,  and  the  drawing  and  part  number,  if 
any,  pertinent  thereto.  The  contracting  officer  may  accept  certified 
copies  of  test  reports  in  lieu  of  inspection  at  the  point  of  manufacture. 

Except  as  otherwise  provided,  the  inspection  and  testing  of 
metals  shall  be  carried  out  in  accordance  with  the  requirements  of 
Federal  Specification  QQ-M-151a. 

(c)  Tests.  -  The  contractor  shall  at  his  expense,  in  all  cases 
except  upon  specific  waiver  by  the  contracting  officer,  prepare  specimens 
and  perform  tests  and  analyses  as  required  to  demonstrate  conformance  of 
the  various  materials  with  the  pertinent  specifications,  and  shall  fur- 
nish to  the  contracting  officer  certified  test  reports  in  triplicate. 
He  shall  also  furnish  to  the  contracting  officer  test  pieces  and  samples 
for  independent  analysis  and  test  if  requested. 

{d)     Federal  Specifications.  -  Copies  of  Federal  Specifications 
referred  to  herein  may  be  procured  from  the  Superintendent  of  Documents, 
Government  Printing  Office,  V/ashington,  D.C.  ,  at  a  price  of  five  or  ten 
cents  each.  When  the  term,  "Federal  Specifications"  or  "A.S.T.M. 
Specifications"  is  used,  the  reference  shall  be  construed  to  mean  the 
cited  specification  as  modified  by  any  anendmsnts  made  before  the  date 
of  opening  bids  for  the  contract. 

3-02.   STRUCTURAL  CARBON  STEEL.  -  Structural  carbon  steel  shall 
conform  to  Federal  Specification  Q,Q-S-711a  for  "Steel,  Structural;  (for) 
Bridges",  Class  A.  Surface  imperfections  shall  be  remedied  bj'  arc-weld- 
ing and  according  to  Government  practice.  The  chemical  properties  of 

the  steel  shall  be  such  as  to  permit  it  to  be  readily  welded  by  this 
process . 

8-1 


8-03.        COPPn?- BEAR  INC  STEEL  SHEETS  AND  PLATES.   -  Copper-bearing 
steel  sheets  and   plates   shall  conform   to  Federal  Specification  QQ-S-711a 
for   "Steel,  Structural;    (for)  Bridges"   Class  B. 

8-04.       PIVET  STEEL.   -  Pi  vet   steel  shall  conform  to  Federal  Specific- 
ation Oq.-S-711a  for  "Steel,  Structural;    (for)  Bridges",   Class  C. 

8-05.       STEEL  RAILS.   -  The  rails  for   the  trolley  runway  shall  be 
Lorain  Section  175-41Q.     They  shall  be  new  and   shall  conform  to  the 
Standard  Specification  of   the  A.S.T.M.   for   "Open  Hearth  Steel  Girder 
Rails  of  Plain,  Grooved  and  Guard  Types',  Designation  A  2-2?  for  Class  A« 
No.   1  rails   except  that  the  lengths  of  all  rails  shaJl  be   in  accordance 
with  the  design  drawings.     The  rails  shall   be   heat-treated  uniforaily 
throughout   their  entire  length  and   cross-section  to  above   the   critical 
temperature,   quenched  and   ternpered   to  produce  a  Brinell  hardness  of  320 
to  350.     Heating,   quenching  and   tempering  shall    be  done  with  equipment 
which  will  accoflinodate  the  entire   length  of  each  piece.     After  heat- 
treatment  the  rails  shall  be  smooth  on  the  head,   straight   in  line  and 
surface  and  without  any  twists,   waves,   or  kinks, 

e-06.        CARBON-STEEL  FORGIi:GS.   -  Carbon-steel  forgings   shall  conform 
to  the  Tentative  Specification  of  A.S.T.M.   for   "Carbon-Steel  Forgings 
for  General  Industrial  Use",   Designation  A  235-40T. 

8-07.        ALLOY-STEEL  FCRGINGS.   -  Alloy-steel  forgings   shall  conform 
to  the  Tentative  Specifications  of  the  A.S.T.M.   for  "Alloy-Steel  forgings 
for  General  Industrial  Use",  Designation  A  237-40T,  Class  £• 

3-08.       HOT  ROLLED  STEEL  -  Hot  rolled  steel  shall  confonn  to  the 
Standard  Specification  of  the  A.S.T.M.    for  "Cormercial  Quality  Hot- 
Rolled  Bar  Steels",  Designation  A   107-40,  Grades   3,    5,    6,   or  7. 

8-09.       COLD-FIxMISHED  STEEL.    -  Cold  rolled  steel   shall  confora  to 
the  Standard  Specification  cf  the  A.S.T.M.   for  "Commercial  Cold-Finished 
Bar  Steels  and  Cold-Finished  Shafting",  Designation  A  IO8-36,  Grades   1 
to  10. 

8-10.        BOLT  AND  NUT  MATERIAL. 

(a)  Unless  otherwise  specified  or  called  for  on  the  drawings, 
the  material   for  bolts  and  nuts  shall  confonn  to   the  Standard  Specifica- 
tion of  the  A.S.T.M,   for  "Com-'.ercial  Quality  Hot  Rolled  Bar  Steels", 
Designation  A   107-40,  Grades  22,   23,  24,   or  25. 

(b)  The  material  for  bronze  bolts  and  nuts   shall  conform  to 
Federal  Specification  0,0,-8-636  for   "Brass,  Naval;  Bars,   Plates,  Rods, 
S'r.apes ,  Sheets,  snd  Strips",  Type  I,   half  hard, 

(c)  The  material  for  bolts  and  nuts  of  "high  strength  steel" 
shall  conform  to  the  Tentative  Specification  of  the  A.3.T.X**  for   "Alloy- 
Steel  Forgings  for  General  Industrial  Use",  Designation  A   23*7-401,  Class  D. 

8-11.        ROLLED  STEEL  WHEELS, 

(a)     The  steel  for  the  gantry  and   trolley  wheels  shall  conform  to 
the  Standard  Specifications  of   the  A.S.T.M.  for   "Multiple-Wear  Wrought 
Steel  Wheels",  Serial  Designation  A  57-39.     The  treads  of  the  wheels  shall 
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be  heat-treated  to  produce  a  Brinell  hardness  of  335  to  375*  The  plate 
and  hub  of  the  wheels  may  show  no  appreciable  hardness  over  the  untreated 
condition,  but  the  heat-treating  process  sliall  be  ouch  as  to  avoid  the 
settinj-up  of  internal  stresses  in  the  plate  of  the  wheel.  The  contractor 
shall  furnish  the  contracting  officer  v/ith  certified  copies  of  charts 
showing  the  process  for  each  heat -treatment  of  wheel  material. 

(b)  The  contractor  may  submit  an  alternate  proposal  for  wheel 
material  which  may  be  approved  by  the  contracting  officer,  provided  the 
physical  characteristics  are  comparable  to  those  of  the  inaterial  specified 
above. 

8-12.   ROLLED  STEEL  ROPE  SHEAVES.  -  The  material  for  rolled  steel 
rope  sheaves  shall  conform  to  the  Tentative  Specifications  of  the  A.S.T.M, 
for  "Carbon  Steel  Forgings  for  Industrial  Use",  Desir;nation  A  235-40T, 
Class  F, 

8-I3.   CARBON  STEEL  CASTINGS.  -  Carbon  steel  castings  shall  conform 
to  Federal  Specification  Q,Q,-S-631a,  for  "Steel;  Castings",  Class  a, 
except  where  shown  otherwise  on  the  drawings  or  called  for  in  t  hese 
specifications. 

8-I4.  ALLOY  STEEL  CASTINGS.  -  Alloy  steel  castings  shall  conform  to 
the  Standard  Specification  of  the  A.S.T.M.  for  "Alloy  Steel  Castings  for 
Structural  Purposes",  Designation  A  lij.8-36,  Class  B,  Grade  2. 

8-I5.   BAR  AND  JI/iCKINE  STEEL.  -  Bar  and  machine  steel  shall  conform 
to  the  Standard  Specificaions  of  the  A.S.T.M.  for  "ConTnercial  Quality 
Hot-Ftolled  Bar  Steels",  Designation  A  107-40,  Grade  3.  5»  6,  or  7, 

8-16.   GRAY  IRON  CASTINGS.  -  Gray  iron  castings  shall  conform  to 
Federal  Specification  0,0,-1-652  for  "Iton,  Gray;  Castings",  Class  35. 

8-I7.   Phosphor  Bronze.  -  Phosphor  bronze  for  bushings,  unless  other- 
wise specified,  shall  conform  to  Federal  Specification  OQ,-B-69l  for 
"Bronze;  Castings",  and  shall  be  "Composition  10". 

8-18.   SELF-LUBRICATING  BUSHINGS.  -  Self -lubricating  bushings  shall 
be  of  the  bronze  and  insert  type,  Lubrite  or  equal. 

8-19.   HIGH  TEK^SILE  BRONZE.   -  High  tensile  bronze  shall  conform  to 
the  Standard  Specification  of  the  A.S.T.M.  for  "Ifenganese  -  Bronze  Sand 
Castings",  Designation  B  54-39» 

8-20.   CORROSION-RESISTING  STEEL.  -  Corrosion-resisting  steel  shall 
conform  to  Federal  Specification  QQ-S-763  for  "Steel,  Corrosion^esisting; 
Bars  and  Forgings",  Grade  6  with  sulphur  content  of  0.18-0. 35  percent 
with  phosphorus  ,01;  (max);  and  shall  be  free  machining  and  suitable  for 
threading  and  upsetting. 

8-?l.   WELDING  RODS  AND  DEPOSITED  WELD  METAL.  -  Welding  Rods  shall 
be  of  the  heavily  coated  type.  Filler  metal  shall  have  a  corrosion  re- 
sistance at  least  equal  to  that  of  mild  strutrturad  steel.  The  ultimate 
strength  shall  not  be  less  than  60,000  lb.  per  sq.  in.  and  the  elongation 
^n  two  inches  not  less  than  20^, 
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SBCTIOn  EC  -  WORKMAfJSHIP 

9-01.  GENERAL.  -  All  work  shall  be  performed  in  a  thorough,  workman-like 
manner  by  workmen  skilled  in  their  various  trades  anc  shall  be  equal  to  the 
best  modern  practice  in  the  manufacture  and  fabrication  of  materials  and  ap- 
paratus of  the  types  covered  by  these  specifications,  notwithstanding  any 
omissions  from  these  specifications  or  drawings, 

9-02.   SHOP  ASSHtffiLY. 

(a^  The  contractor  shaJl  assemble  in  the  shop  all  unit  parts,  such 
as  the  complete  trolley,  except  ropes;  all  gantry  trucks  with  drive  machinery; 
sheave  blocks;  and  the  operator's  cab,  complete  with  all  controls,  panels, 
and  the  like.  All  mechanical  equipment  shall  be  operated  in  the  shop,  after 
assembly,  except  such  operations  as  may  be  specifically  waived  by  the  con- 
tracting officer.  All  field  connections  for  the  structural  steel  framework, 
mechanical,  and  electrical  equipment  shall  be  checked  by  shop  asgembling  the 
component  p€U*ts, 

(b)  All  assemblies  will  be  checked  by  the  contracting  officer. 
All  interferences,  errors  in  dimensions,  and  inaccurate  workmanship  discovered 
during  the  shop  assembly  shall  be  corrected.  Before  disassembly,  each  part 
to  be  shipped  separately  shall  be  matchmarked  and  identified  in  conformity 
with  the  erection  drawings.  Such  marking  shall  be  so  done  as  to  retain  its 
legibility  until  field  erection  is  completed. 

9-03.   PREPARATION  F(»' SHIPMENT. 

(a)  The  contractor  shall  prepare  all  materials  and  articles  for 
shipment  In  such  a  manner  as  to  facilitate  handling  and  to  protect  them  from 
damage,  and  shall  be  responsible  for  and  make  good  any  and  all  damages  due 
to  improper  preparation  or  loading  for  shipment.  Boxes  o.  crates  shall  be 
marked  and  shall  have  a  packing  list  enclosed  showing  the  parts  contained 
therein. 

(b)  Bearing  surfaces  of  shafting  and  similar  parts  shall  be  covered 
with  burlap  or  lagging.  All  electrical  apparatus  shall  be  crated  or  boxed. 
All  pieces  weighing  more  than  five  tons  shall  have  the  approximate  weight 
painted  thereon. 

9-04,  TOLERANCES.  -  Tolerances,  fits  and  finish  shall  conform  if 
explicit  specification  is  lacking,  with  the  best  modern  shop  practice  in 
manufacture  of  finished  products  of  nature  similar  to  those  covered  by  these 
specifications.  Like  parts  shall  be  interchangeable  insofar  as  practicable, 

9-03.  ACCEPTANCE  TESTS. 

(a)  After  the  gantry  cranes  have  been  erected  and  placed  in 
operating  condition,  they  will  be  completely  tested  by  and  at  the  expense 
(except  as  noted  below)  of  the  Government  to  determine  i^hether  the  require- 
ment of  these  specifications  have  been  fulfilled.  All  gantiry  crane  operations 
during  these  tests  will  be  performed  by  one  or  more  operators  furnished  by  the 
Government  and  under  the  direction  of  the  contractor's  erecting  engineer.  The 
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services  and  all  expenses  of  the  erecting  engineer  shall  be  paid  for  by  the 
contractor, 

(b)  Each  crane  shall  perform  satisfactorily  the  following  operations: 

(1)  Raise  and  lower  at  the  specified  speeds  and  hold  in  any 
position  a  test  load  of  280  tons  with  the  gantry  stationary  over  a  gate  open- 
ing and  the  trolley  over  either  gate  slot* 

(2)  Transport  on  the  runway  at  the  specified  speed  a  test 
load  of  145  tons  with  the  trolley  in  any  position  within  the  limits  of  opera- 
tion shown. 
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SECTION  X  -  PAINTS  AND  PAINTDJG 

10-01.  GENERAL.  -  All  paint,  when  applied,  shall  provide  a  satisfactory 
film  and  a  smooth  even  surface,  and  undercoats  shall  dry  without  excessive 
gloss,  suitable  for  the  proper  application  and  adhesion  of  subsequent  coats, 
as  tpproved  by  the  contracting  officer.  VlHiere  nr-cesseri',  in  the  opinion  of 
the  contracting  officer,  to  suit  the  conditions  of  surface,  temperature,  and 
weather  existing  at  the  particular  time  of  application,  the  packaged  paint 
mav  be  thinned  by  the  addition  of  not  more  than  one  pint  per  gallon  mineral 
spirits  immediately  prior  to  application,  provided  that  in  no  case  shall  the 
viscosity  of  the  paint  be  reduced  to  a  point  where  the  specified  naximum 
coverages  v. ill  be  exceeded. 

10-02.   SURFACE  CLEANING  AND  PREPARATION. 

(a)  Hisaniag.  -  All  ferrous  surfaces  to  be  painted  shall  be  thor- 
oughly cleaned  of  all  loose  millscale,  rust,  dirt,  and  other  foreign  substan- 
ces to  base  .iietal  by  sandblasting,  flame  cleaning,  or  any  other  method  ap- 
proved by  the  contracting  officer. 

(b)  Protection  cf  Surfaces.  -  Care  shall  be  taken  to  adequately 
protect  all  machinery  parts,  threads,  and  finished  surfaces  during  cleaning 
and  preparation. 

10-03.   PAINT  APPLICATION. 

(a)  All  painting  shall  be  done  in  a  neat,  thorough,  and  workmen- 
like  manner.   Except  where  otherwise  specified  or  specifically  directed, 
all  paint  coats  shall  be  applied  by  either  brush  or  spray  in  such  manner  as 
to  produce  an  even  coating  of  uniform  thickness  coapletely  coating  all  comers 
and  crevices.   All  painting  shall  be  done  by  thoroughly  experienced  workmen. 
Oare  shall  be  exercised  during  spraying  to  hold  the  nozzle  sufficiently  close 
to  the  surfaces  being  painted  to  avoid  excessive  evaporation  of  the  volatile 
constituents  and  loss  of  material  into  the  air.  Paint  shall  be  applied  only 
to  surfaces  that  are  thoroughly  dry  and  only  under  such  combination  of  humi- 
dity and  temperatures  of  the  atmosphere  and  surfaces  to  be  painted  as  will 
cause  evaporation  rather  than  condensation,  A  practical  test  is  to  wipe  a  damp 
cloth  on  the  surface  to  be  painted.   If  the  moist  streak  dried  promptly, 
conditions  conducive  to  evaporation  prevail.   In  no  case  shall  any  paint      ^ 
be  applied  to  surfaces  upon  which  there  is  frost  or  moisture  condensation,     f 
or  during  rainy  or  misty  weather,  without  suitable  protection  as  approved  by 
the  contracting  officer.   Fsintins  during  unfavorable  weather  conditions 
shall  be  carried  on  under  a  protective  covering.   While  any  painting  is  being 
done,  the  temperature  of  the  surfaces  to  be  painted  end  of  the  atmosphere 
in  contact  therewith  shall  be  ;aainteined  at  or  atove  5G  degrees  F.  All 
paint  when  applied  shall  be  approximately  (within  fifteen  degrees  of)  the      f 
same  temperature  as  that  cf  the  surface  on  which  it  is  applied.  Where  pro- 
tection is  provided  for  paint  furfaces,  such  protection  shall  be  preserved 
in  place  until  the  paint  film  has  properly  dried  and  removal  of  the  protection 
is  authorized  by  the  contracting  officer.   Working  parts,  and  hardware  and 
other  surfaces  not  required  to  be  f&inted  shall  be  cleaned  and  protected  to 
ths  satisfaction  of  the  contracting  officer, 

(t)  Coverage.  -  The  surface  area  covered  per  gallon  of  paint 
specified  shall  tt  not  greater  than  4^5  square  feet  per  gallon. 


10-04.   PHIMING  COAIB. 

(a)  TTnpnintod  surfni-'i---:^ .  -  The  surfaces  of  all  non-ferrous  metel- 
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coated  surfaces,  machined  surfaces,  surfaces  requiring  welding,  and  surfaces 
which  will  be  in  riveted  contact  shall  not  be  painted  unless  otherwise  speci- 
fied. All  other  ferrous  surfaces,  unless  otherwise  specified  shell  receive 
one  priming  coat  of  Synthetic  Red  Lead  Primer. 

(t)     Structural  Parts  shall  receive  one  shop  priming  coat, 

(c)  yachinerv  and  Mechanical  Fquipment  (except  threads  and  fin- 
ished surfaces)  shall  receive  one  shon-priming  coat. 

(d)  Evterinr  Electrical  Equipment  shall  receive  one  shop-priming 
coat,  except  that  enclosing  cabinets  and  cases  shall  be  given  two  shop-prim- 
ing coats  on  the  inside  and  one  shop-priming  coat  on  the  outside.  All  cast 
netal  surfaces  requiring  painting  shall  be  smoothly  finished  with  an  approved 
filler  prior  to  the  application  of  paint. 

(e^  Machined  Surfaces  shall  immediately  after  final  inspection 
be  thoroughly  cleaned  of  all  foreign  matter  and  coated  with  a  heavy  film  of 
Rust  Preventive  Compound,  U.  S.  Army  Specification  2-di\A, 

(f)  Screv/  Threads  shall  be  protected  by  a  coating  of  heavy  oil. 

lQ-05.  PAL\TS  AND  PAINT  FORMULAE. 

(a)  r>pnprfl1 .  -  Paints  shall  have  the  composition  as  indicated 
below  or  as  otherwise  approved  by  the  contracting  officer.  All  paints,  shall 
be  guaranteed  by  the  manufacturer  not  to  gel,  liver  or  thicken  deletsriously 
or  form  gas  in  a  closed  container  within  a  period  of  one  year  from  date  of 
nianufacture. 

(b)  ?ro<:es2lns  of  Faints. 

(1)  Except  where  otherwise  specified  or  authorized,  all  paint 
shall  be  made  by  grinding  together  dry  or  paste  pigments  and  a  liquid  vehicle 
to  form  a  smooth  paint  that  will  flow  freely  and  will  not  settle  or  react 
deleteriously  in  containers. 

(2)  Grinding  shall  produce  a  fineness  such  that  coarse  parti- 
cles and  skins  v/ill  not  exceed  1.5  percent  (total  residue  left  on  No.  325 
mesh  screen,  based  on  pigment).  The  grinding  shall  be  done  in  a  roll  or  peb- 
ble mill  at  temperatures  that  will  not  cause  polymerization. 

(3)  Skinning  shall  be  negligible  after  exposing  6  ounces  of 
paint  in  a.  tightly  closed  8  ounce  glass  container  to  sunlight  for  a  total 
time  of  22|  hours. 

(/])  The  resulting  paint  shall  have  satisfactory  brushing  and 
leveling  properties,  shall  set  to  touch  in  not  less  than  one  hour  nor  more 
than  four  hours,  unless  otherwise  specified,  and  shall  provide  a  satisfactory 
fiLTi  and  a  smooth  even  surface  without  undue  glass,  suitable  for  proper  appli- 
cation and  adhesion  of  subsequent  paint  coats,  as  approved  by  the  contracting 
officer.  Sufficient  suitable  driers  shall  be  added  to  make  the  paint  dry 
hard  v/ithin  18  hours. 

(5)   In  vier.'  of  potential  variations  resulting  froa  variable 
processing  equipment  and  technique,  the  manufacturer  may  be  allowed,  where 
necessary  to  produce  the  specified  viscosities,  to  make  slight  changes  in 
formula  proportions,  subject  to  specific  approval  of  the  contracting  officer. 

(c)  Synthetic  Red  T/qad  Primer,  shall  be  composed  of  aiaterials  con- 
forming, where  applicable,  to  the  specif i£;d  requiruLents  and  aixed  in  the  pro- 
portions as  follows: 

Red  Lead  ---------------  16 .3%   by  weight 

Iron  Oxide  -  --  ------  38. 2t 

Zinc  Yellow-  -------------  j.3% 

Diatomaceous  Silica-  ---------  6.01 

Vehicle  (see  Far.  IO-06 ) 23.0^ 

Thinner  ---------  ______  k^q-^ 
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The  paint   shall  have  a  consistency  of  flow   cf  between  25  and  40  seconds 
through    the  O.I3   inch  diameter  orifice   of  a  standard  consistency  cup  when 
tested    in  accordance  with   the  procedure  specified    in  paragraph  9  and   10 
of  A.S.T.M.,  Specification  D  333-57  for   "Methods  of  Testing  Nitrocellulose 
Clear  Lacquers  and   Lacquer  Enamels."      It   shall  have   sjtisfactory  brushing  and 
leveling  properties,    shall  set   to   light   touch    in  not    less    than  2  hours  nor 
more   than  5  hours,   end   shall  dry  hard  for  recoating   in  not  xore   than   18 
hours,   when  tested   in  accordance  with  paragraph  P-2d  of  Federal  Specification 
TT-V-8la,    entitled    "Varnish;  Mixing   (for)   AluminuiL  Paint."   The  vehicle  shall 
be  a  synthetic    resin  varnish  consisting   of  a  phenol  fonaaldehyde  resin  with 
the  necessary  oils  and  volatile   thinners   to  produce  elasticity,    *aterproof- 
ness,   adherence,   and  durability    in   the  finished   paint   film.      It  shall  Cieet 
the  detailed   requirements   of  paragraph   IO-06. 

10-06.   PHENOLIC  R£SIN  VARNISH  VEHICLE  shall  conform  to   the   following 
requirements : 

''a)      Oil-resin   ratio   shall  be  JS  gallons   of  oil   to   100  pounds  of 
resin. 

(b)  Shall  be  clear  and   transparent  and  entirely   free   from  resin, 
estergum  or   other  non-phenolic    resins.     Not    less   than  50  percent  by   weight 
of   the  vehicle  shall  consist  of  non-volatile  oil  and   r      in. 

(c)  The  resin  content   shall  be   100  percent  para-phenyl  phenol- 
formaldehyde  condensate  similar  and  equal   to  Bakelite  BR  25/1.   and  shall  con- 
form to  the  current  U.  S.   Navy   Departnient  Specification  32R10   entitled 
"Resin  Phenol-Formaldehyde." 

(d)  The  volatile   thinner  shall  contain  not  nore  then  80  percent 
mineral  spirits  and  not   less   than  20  percent  high  flash  coal   tar  naphtha  or 
high  flash  hydrogenated   petroleUi-n  naphtha  and   shall   be  free   from  toxic  hydro- 
carbons such  as  benzol. 

(e)  Tne  oil  content   shall  be  a   ternary  ^^il  mixture   compos   -  cf 
kOX  linseed,   JO^  liquid   oiticica,   and  30^  "dehydrated*  castor  oil. 

(f)  The   flash  point   shall  be  not  below  30  degrees  C.    in  a  closed 
cup  tester. 

(g)  Shall  pass  a  Kauri  Reduction  Test   of   120   percent,    using   the 
method  described   in  paragraph  F-2g,    Federal  Specification  TT-7-81,    for  "var- 
nish;  Mixing   (for)  Aluminum  Paint." 

(h'     Shall  show  no  skinning  after  48  hours    in  a  J/^^   filled,    tight 
container. 

(i)      Flow-out   films  on  tin  plate   panels  dried  72  hours  shall  rith- 
stand   iinmersicn   in  cold  water   for  "^G  hours,  and   in  distilled  water  at  200 
degrees  F.   for  7  hours  without   showing  more   than  a   slight  haze   *hich  shall 
disappear  within  one  hour,    and   shell  show  no   other  signs    oi    deterioration. 
The  panel  shall  be  allowed   to  dr-"   and  cool  for  I5  minutes  after  removal  from 
hot  water  and  shall   then  he   inspected  for  signs  of  failure. 

10-07.    PIGMENTS. 

(a)  narhon  Black  shall  confcrm  to  either  Federal  Specification 
TT-B-601,   entitled    "Boneblack;   Dry,    Paste-in-Japan,    Paste-in-Oil"  or 
Federal  Specification  TT-L71   entitled   "Lampblack;   Dry,   Paste-in-Japan, 
Paste-in-Oil." 

(b)  T.pad   Titpr.ate   shall   be   similar  and  equal   to  Titanox   "L"   as 
manufactured   by    the  Titanium  Pigment  Corporation. 

(c)  Red   Lsad    3hQll   conforra  to  Federal  Specification  TI-R-191a 
(97)   percent  Grade   for    "Red  Lead;   Dry   and  Past^-in-Cil." 

(d)  Iron  Oxide  shall  contain  not    lees   than  98   percent  Fe203 
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ad  shall  not  contain  any   organic   coloring  matter. 

(e)  Diatogiaceous  Silica  shall  be  an  approved  commercial  grade. 

(f)  Zinc  Yellow  shall   contain  not    less   than  1^0   percent  CrO^.      It 
shall  be  a   basic   zinc   potassium  chromate,    soluble    in  acetic   acid,    free    from 
lead   compounds,   and  containing  no  added  zinc   oxide,    and   shall  be   stable  or 
non  reactive  with   the  pigments  and  vehicles   specified. 

(g)  Ti  tnnimn  Pi  oxide   shall   be   similar  and   equal    to  eithei'    "Ti- 
Pure  0"   as  manufactured   by   Krebs  Pigment  &  Color  Corporation  or   "Titanox  NC " 
as  manufactured   by    the  Titanium  Pigment  Corporation. 

10-08.    THINNERS   AND  SOLVRNTS. 

(a)  Mineral  Spiri  ta  shall  have    the   following  properties: 

Gravity   -----   —   ___________  l^^-'^y  degrees  Baurrxe 

Flash  Point    (Closed  cup)   -_--_---_    100  degrees  F.   Min. 
Initial  Boiling  Point   --     -___-_--  30O-3IO  degrees  F. 
End  Point   -__----_----_-__   -Zj05  degrees   F.   Max. 

A.S.T.M.   Copper  Strip  Test-    -------  -Negative 

Solvency   (Kauri-Butanol)-   --------  -i^  1  cc    (a)  77  degrees   F.Min. 

(b)  Dipentine  shall  have   the  following  properties: 

May  i  mum  Minii7.u.ii 

Specific  Gravity  at   15.5 

degrees  C.  0.854             0.845 
Refractive  Index  at  20 

degrees  C.  1.477              1-472 
Unpolymerized  Residue   (percent 

(38NH2SC,  )  2.5 
A.S.T..V1.   Distillation  Range: 

3'i  Distilling  at-----------  I73  degrees  C. 

10^  Distilling  at-----------  175  degrees  C. 

97?  Distilling  at-   _______  18S   degrees  C. 

Color-Lovibond  5C'0  Amber  ----_-_-_  3 

Appearance:     Clear  and  free   fro:ri  suspended  Tiatter. 

(c)  Toluol   shall  conform  to  U.  S.   Navy   Department  Specii'ication 
52T7  entitled    "Toluene    (Toluol)",   except   that    it  shall  have  a   solvency 
(FCauri-Butanol  Method)   of  not   less   thc.n   100  cc   at  77  degrees   F. 

(d)  Xylol  shall  confomi  to  A.S.T.M.    specification  D364-36  for 
■Industrial  Xylene   (Xylol)   or    'Solvent  Ncphthe.'",   except   that   it   shall  have 
a   solvency    (Kauri-Putanol  Method)   of  not    less   than  93  cc  at  77  degrees  F. 

(e)  Nor^l   T^utyl    i^lr..ohnl    (^utr^nn^^    shall  conform   to  A.S.T.IJfl.  Spe- 
cification D30/)-35  for    "Butenol   (rTormal  Futyl  Alcohol)." 

(f )  FthylRne   Clycol  Monqethyl    F.thar   shall  conform   to  A.3.T.:.:. 
Specification  D33I-35   for   "Ethylene  Glycol  Monoethyl  Ether." 

10-09.    MI3CELLANE0D3   iVlAlERIALS. 

(a)  Pil^  T.incji^fid  shall  conform  to  Federal  Specification  JJJ-0- 
331  for  "Oil;  Linseed,  Boiled'',  cr  .TJJ-O-336 ,  for  "Oil;  Linseed,  Ra..",  es 
specified  or   required. 

(b^i      Tn .gulp, ting  Vr^rnish.    U.  S.   Navy   Depertment  Specification  52-7- 
13b,   entitled   "'/arnish;    Insulating,    (for)  Electrical  Purposes". 
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(c)  Creosote   Faint   for  surface   treatncnt  of   timber  sh&ll   conform 
to  Federal  Spec  if  ic£.  tion  TT-\V-56la,   ontitlecl    "Vl'ood-Preservative:     Creosote 
(for)  Brush  and  Spray   Treatment." 

(d)  Ortho-Fhnsphoric   Acid    CH-^PO    ).    shell  be  coiYimerc ially  pure   pro- 
duct,   in   liquid    form,    contuining  not    le^s  Then  75   percent  H^PCi  . 

(e)  'Sodium  n-ir>rn.,iA.  t.P,    (Hci2Cr20y     2H2O)  shall  be^a  doTimercially 
pure  product    in  crystalline   form  containing  not   less   than  85  percent  Ne2Cr20^. 

10-10.    L^r3PECTI0N. 

(a)  Unless  other.'.ise   specifically  authorized,    inspection  of  all 
materials  for  the  paints  ond  chemical  rust   inhibitor  and   the  manufacture   there- 
of,   will   be  made  by   a   representative  of  the  contracting  officer.     All  samples 
of  materials  and  of   the    finished  processed  products   7/ill  be   tested  and  analyzed 
for  conformity  with   the   specifications  by   the  Government.      "Rie   inspector  v;ill 
collect   for   testing,   samples  of  each   of   the  materials   to  be  used   in  the  manu- 
facturing processes  and  will   then  seal   the  material  containers  until  test 
results   fran  the  samples   indicate   that   the  various  materials  conform  to  speci- 
fications.    He  will   witness   the  breaking  of  the  seals  on  the  approved  caterial- 
containers  and   the   compounding  of   the  mattriols   for   the   product  being  manu-        1 
factured,    will  collect   samples  of  the   finished  product   for   testing,   and  v/ill 
witness   the   placing,    sealing,   and    labeling   of   the   finished   product   in  con- 
tainers  for  shipment.     After  the   finished  products  have  successfully   passed 

the  prescribed    test,    shipinent  of  the   sealed  containers  will  be  authorized. 

(b)  In  the  case  of  ready-mixed  and  packaged  paints  of  standard 
manufacture,    other   than   those  specified   by   tradename,    the  contractor   shall 
furnish  a   sample   in  the   standard   stock  package,    together  with  a  certified 
copy   of  the  ccoiplete  chemical  anolycis,    for  test  £...1  approval  by   the  con- 
tracting officer. 

10-11.   PA'XMENT  for  ell  paint  and   painting  will  be   included   in   the   con- 
tract price   for  the  cranes. 
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Analysis  of  Design  for  Iroquois  Dam 

SECTION  I  -  INTRODUCTION 

1-01,  This  design  analysis  presents  the  general  basis  of  design  for  the 
Iroquois  Dam,  a  part  of  the  development  of  the  International  Rapids  Section 
of  the  St,  Lawrence  River,  A  considerable  number  of  borings,  and  other 
foundation  explorations  have  been  completed  and  the  elevation  and  character  of 
the  rock  foundation  has  been  determined.  The  design  of  all  general  features 
of  the  dam  has  been  determined  and  contract  plans,  suitable  for  the  taking  of 
bids,  have  been  prepared.  These  contract  plans  will  later  be  supplemented 
by  further  detail  plans. 

Contract  plans  and  specifications  are  being  prepared  for  the  material 
and  equipment  which  are  to  be  furnished. by  the  Government  for  erection  by  the 
general  contractor.  The  design  of  that  portion  of  the  Point  Rockway  Canal 
which  is  included  in  the  general  contract  for  Iroquois  Dam  is  covered  by 
Part  II  of  this  Analysis  of  Design, 

1-02.   DESCRIPTION  OF  PROJECT.  - 

(a)  General  Description.  -  The  Iroquois  Dam  will  be  located  on  the 
St,  Lawrence  River  at  Iroquois  Point,  about  six  miles  west  of  the  village  of 
Waddington,  New  York,  and  2?  river  miles  above  the  Long  Sault  Dam.  The 
spillway  will  be  a  buttressed  gravity  structure  having  a  maximum  height  above 
foundation  of  118  feet  to  the  deck.  There  will  be  40  gate  openings  fifty 
feet  wide  extending  down  to  a  continuous  concrete  sill  at  elevation  200,0, 
which  is  approximate  river  bottom.  Piers  ten  feet  thick  at  the  dam  axis  will 
form  the  buttresses  and  support  the  deck  structure.  This  spillway  section, 
with  an  overall  length  of  2390  feet,  will  be  flanked  at  each  end  by  a  con- 
crete gravity  bulkhead  I93  feet  long.  The  entire  concrete  structure,  277^ 
feet  long,  will  form  the  arc  of  a  circle  having  a  radius  of  1,700  feet  at 
the  dam  axis.  There  will  be  a  short  earth  fill  wing  dam  at  each  end  of  the 
concrete  structure.  The  total  length  of  the  dam  will  be  approximately  3i600 
feet.  The  1^0   openings  between  piers  will  be  closed  by  32  two-section, 
fixed-wheel,  vertical  lift  gates  and  8  single-section  gates  of  the  same  type. 
The  latter  gates,  four  at  each  end  of  the  spillway,  rest  on  concrete  stop- 
logs  which  will  fill  the  lower  halves  of  these  end  openings.  The  gate  crests 
will  be  at  elevation  248.  Gate  operation  will  be  by  means  of  two  traveling 
gantry  cranes.  The  gate  deck  will  support  the  gantry  tracks,  a  concrete 
highway  bridge,  and  will  afford  room  for  a  possible  future  railroad  bridge, 

(b)  Purpose.  -  The  Iroquois  Dam  is  intended  as  flow  regulator 
for  the  river.  It  can  be  used  to  expedite  the  formation  of  a  solid  ice 
sheet  on  the  upper  river,  to  dampen  seiches  due  to  barometric  changes,  and  to 
regulate  the  outflow  from  Lake  Ontario, 

1-03.  PERTINENT  DATA. 

(a:)  Approximate  Principal  Quantities  -  (nam^  and  Cofferdams) 

Excavation,  common  657,200  cu,yds. 

Excavation,  rock  32,000  cu,yds. 

Concrete,  all  classes 243,500  cu,yds. 

Earth  fill  for  dam 205,000  cu,yd3. 

Reinforcing  Steel 3,000  tons 
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Stractxiral  Steel  and  Gatea 15*400  tona 

TlJiber  for  cofferdama 6,800  MEM 

Earth  fill  for  cofferdams 298,500  cu.yda. 

Rock  fill  for  cofferdams  106,700  cu.yda. 


(b)  Dimensions. 


Length  of  spillway  (effective)  , 
Length  of  concrete  dam  .  .  .  , 
Length  of  Earth  Dike  -  last  End 
Length  of  Earth  Dike  -  West  End 
Overall  Length  of  Dam  ,  .  ,  .  , 
Maximum  Height  of  Concrete  Dam  , 
Maximum  Width  of  Concrete  Dam 


2.000  ft. 
2,776  ft. 

600  ft. 

200  ft. 

3.600  ft. 

118  ft. 

83  ft. 


(c)  Spillway  Control.  -  Thirty- two  50-foot  by  48-foot  and  eight 
50-foot  by  24-foot  vertical  lift,  fixed-wheel  gates  will  be  operated  by  in«»>^nff 
of  two  225-ton  traveling  gantry  cranes. 

(d)  De-icing  Provisions.  -  Service  gate  guides  are  to  be  electri- 
cally heated  with  three  4-'att  heating  units  at  each  guide  or  24  watts  per 
gate.  An  air-bvibbling  system  is  also  provided,  with  6  vents  per  gate.  Threa 
of  these  are  upstream  all  near  the  bottom  of  the  top  gate  section. 

(e)  glerationa. 

Top  of  Dam  (gate  Platform) 262.00 

Top  of  Spillway  gates   248.00 

Gate  Sills 200.00 

Top  of  Earth  Dikes 254 .50 

Maximum  Pool .  248. 00 

Normal  Operating  Pool   242.00 

Tailwater  Range  229.00-248.00 

Lowest  Foundation  Rock    ...•.••  144*00 


(f)     Coinage  Area.  - 


298,000  si.ml. 


(Note:  As  this  dam  lies  within  the  backwater  of  Long  Sault  Oam 
hydraulic  conditions  are  dependent  on  the  latter  structure  and  there  will  be 
practically  no  drop  at  the  Iroquois  Dam  except  when  half  or  more  of  the 
gate  areas  are  closed.) 

1-04 .   INTESTIGAT IONS . 

(a)  Foundation  explorations  sufficient  for  preliminary  design  hav» 
been  completed.  Some  seismic  exploration,  probing,  field  compaction  studiea, 
and  aggregate  studies  have  also  been  made.   It  is  expected  that  these  will  be 
completed  and  that  foundation  stress  studies  and  hydraulic  model  tests,  if 
required,  will  also  be  made  before  contracts  are  let. 

I-05,  LOCATION.  -  The  dam  was  located  at  that  point  in  the  channel  where 
observations  and  hydraulic  studies  of  the  characteristics  of  the  stream,  after 
the  pool  had  been  formed,  indicated  that  the  velocity  of  flow  would  not  ex- 
ceed 2.25  feet  per  second.  Studies  by  the  Canadian  Authorities  had  shown  that 
the  river  surface  would  form  a  solid  sheet  of  ice  at  this  or  lower  velocitiaa. 
A  more  economical  dam  could  be  built  at  a  point  several  hundred  feet  domn- 
atream  from  the  chosen  location  but  the  channeling  necessary  to  avoid  txirbulant 
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water  just  above  the  downstream  location  would  have  raised  the  total  coat  to 
a  figiire  higher  than  the  probable  coat  as  shown. 
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SECTION  II  -  DESIGN  LOADS 

2-01,  The  following  excerpts  from  a  memorandum  dated  February  llx,   1941 » 
as  reriaed  by  a  subsequent  memorandvun  dated  April  26,  1941 i  from  Mr.  Guy  A, 
Lindsay,  define  the  hydraulic  conditions  governing  the  design  loading:  - 

2-02.   'UPLIFT.  -  In  the  following  memorandum  the  extent  of  'uplift*  is 
not  dealt  with  as  the  results  of  exploratic»i  of  foundation  conditions  are  not 
available  and  the  drainage  facilities  to  be  provided  in  the  dams  a r«  not 
known.  The  maximum  uplift  pressures  possible  would  however  be  those  resulting 
from  the  head  and  tallwater  levels  shown,* 

2-03.   "CONDITION  NO.  1 

(a)  It  is  impossible  to  visualize  full  Lake  Ontario  level  ever 
reaching  the  Iroquois  Point  Dam,  as  sufficient  gates  will  always  be  open  to 
pass  the  minimum  flow  of  the  river.  With  Lake  Ontario  level  at  elev,  249.00 
and  a  flow  of  200,000  cfs,  the  level  above  the  dam  would  be  elev,  248.00, 

(b)  Tailwater  Elevation.  -  The  above  high  headwater  level  would 
only  occur  if  conditions  were  such  that  the  tailwater  level  would  have  to  be 
restored  to  natural  conditions,  in  which  case  the  tailwater  level  would  be 
(See  Diagram  No,  2215  Document  No.  3)  -  -  -  Sler.  229^00. 

(c)  Ice  Pressure..  -  Nil." 

2-04,   "CONDITION  NO.  2 

(a)  Headwater  Elevation.  -  Maximum  monthly  mean  headwater  eleva- 
tion resulting  from  application  of  Regulation  of  Lake  Ontario  (Bdethod  No,^) 
aaad  backwater  studies  described  in  DOc  ,  No.  4  would  occur  in  May  I87O  with  a 
flow  of  310»000  cfs,,  under  which  conditions  headwater  ]evel  would  be  elev. 
24S.00.  To  allow  for  future  channel  enlargement,  etc.,  it  would  appear  that 
Maximum  operating  headwater  level  should  be  taken  at  elev,  246^00, 

(b)  Tailwater  Elevation..  -  Under  ultimate  operating  conditions, 
the  loss  of  head  through  the  dam  may  be  as  low  as  0^  feet.  Therefore,  the 
tailwater  level  would  be  elev.  245*50, 

(c)  Ice  Pressure.  -  Nil." 

2-05.   "CONDITION  NO,  3 

(a)  Headwater  EJevation.  -  As  in  condition  No,  2,  elev,  246,00, 

(b)  Tailwater  Elevation.  -  Conditions  might  arise  under  which  it 
might  be  desirable  to  lower  the  water  level  below  the  dam  to  natural  con- 
lltions,  in  which  case  the  tailwater  level,  with  a  flow  of  310,000  ofs. 
would  be  (See  Diagram  No.  2215,  Document  No.  3),  elev.  235.00. 

(c)  Tee  Pressure.  -  Nil," 

2-06,   "CONDITION  NO.  4. 

(a)  Headwater  Elevation.  -  During  the  80  years  studied,  the  water 
level  above  the  dam  on  the  Ist  of  January  would  be  above  elev,  224,00  nine- 
teen timss  and  above  elev.  243^  forty-four  times.  Allowing  for  future 
channel  improvements,  etc.,  the  maximum  headwater  level  under  these  conditions 
might  be  taken  at  elev.  245.00. 


2-1 


(b)  Tallwater  EleTatlon.  -  Under  conditions  described  above  under 
Condition  No.  3  (b)  this  tallwater  might  fall  to  elev.  23O.OO. 

(c)  Ice  Presaure,  -  Ice  pressure  under  these  conditions  should  be 
taken  at  10,000  lbs.  per  lin.  ft.  of  dam  acting  at  elev.  245.00  mlnua  1.00 
or  at  elev.  244.00." 

-  NOTfi:   The  following  paragraphs  relative  to  headwater  elevation 
and  ice  pressure  under  Condition  No.  4  ai'e  from  the  original  memorandum  f  rom 
Mr,  Guy  A,  Lindsay,  dated  Febi^aary  14,  1941 « 

■(a)  Headwater  Elevation.  -  The  maximum  headwater  level  occurring 
during  the  ice  forming  period  would  be  on  Jan.  lat,  1862  (Regulation  Method 
No,.  3)  with  a  flow  of  221,000  s.f.s.  when  the  resultant  headwater  level 
would  be  elev,  244 •9«  To  allow  for  future  channel  improvement,  etc.,  the 
headwater  level  vmder  these  conditions  should  be  taken  at  elev,  246. 00, 

■(c)  Ice  Pressure.  -  Ice  pressure  under  these  conditions  should  be 
taken  at  10,000  lbs.  per  lin.  ft,  of  dam  acting  at  elev.  246,00  minus  1.00 
or  at  elev.  245, 00." 

As  may  be  seen  above  these  elevations  were  edtered  by  the  subsequent 
memorandum  from  Mr.  Lindsay  dated  April  26,  1941.  -^s  all  drawings,  plates 
and  computations  for  stability  had  been  completed  and  as  an  investigation 
showed  that  no  change  in  design  or  sections  would  result  from  lowering  the 
point  of  ice  pressure  by  one  foot,  the  plates  and  drawings  have  not  been 
altered. 

2-07.  SUMJARY. 

Condition  Headwater  Tailwater  Head  Ice  Presaure 

1  248,00  229.00  19,0  Nil 

2  246,00  245^0  0^  Nil 

3  246,00  235  ,.00  11,0  Nil 

4  246,00  230.00  16,0  EJ,  244^00 

Condition  1  and  4  govern  the  design  of  the  dam,  Diie  to  the  possibility  of  any 
part  of  either  gate  leaf  being  in  contact  with  the  ice  sheeet  both  leaves  are 
designed  for  the  ice  pressure  of  2^500  pounds  per  square  foot  (the  10,000 
pounds  per  lineal  foot  distributed  over  four  feet  vertically).  Both  gate 
leaves  are  also  designed  for  the  maximum  hydraulic  head  differential  of  19 
feet , 

2-08,  UPLIFT  PRESSURES.  -  The  Iroquois  Dam  has  been  designed  for  uplift 
pressures  of  full  headwater  at  the  upstream  face  and  full  tailwater  at  the 
downstream  face,  the  gradient  between  these  two  limits  being  taken  as  uniform 
and  the  pressures  applied  over  two-thirds  of  the  base  area.  Alternately,  it 
has  been  designed  for  full  tailwater  presaure  over  the  entire  base  area  plus 
a  differential  pressure  equal  to  50  percent  of  the  difference  between  head- 
water and  tailwater  at  the  upstream  face,  dropping  uniformly  to  tailwater 
pressxxre  only,  at  the  downstream  face.  This  second  basis  of  design  is  the 
■tore  severe  of  the  two.  Due  to  the  fact  that  the  pier  footings  are  only  20 
feet  wide  they  were  ignored  in  computing  differentials  between  headwater  and 
tallwater,   the  entire  area  of  these  footings  being  considered  as  receiving 
full  tailwater  effect. 
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SECTION  III  UNIT  STRESSES 

3-01,  The  following  unit  streaaes  for  concrete,  reinforced  concrete, 
and  ateel  conatruction  have  been  used  in  the  design  of  the  Iroquois  Dam. 


3-02. 


ST.  LAWRENCE  RIVER  PROJECT 


Nature  of  Street 


Working  Stresses  for  Concrete 

3400  lb. 
Concrete 

Iba/aq  in. 


3000  lb.  2400  lb. 

Concrete  Concrete 

Claaa  6  ciasa  c 

Iba/aq  in.  Ibe/aq  la. 


1,  FLEIORE 

a.  Sztreme  fiber  atresa 
In  compression 

b.  Extreme  fiber  a trees 
in  compresaion  ad- 
jacent to  aupports  of 
continuous  or  fixed 
beama  or  of  rigid 
ffamas 

0.  Extreme  fiber  atresa 
in  tension  -  Plain  con- 
crate  only  ( to  be  used 
for  masaire  aectiona 
not  exposed  to  large 
ten^erature  reu^iationa). 

2.  AXIAL  COMPRESSION 

a.  In  ahort  columna  with 
lateral  ties  (banded  columna), 

b.  In  ahort  columna  with 
eontinuoua  spirals 

C.  Pedestals-Unreinforced- 

Gross  section 
4.  Gonpoaite  Columna 

3.  BEARING 

a.  Load  over  entire  area 

b.  Load  oyer  partial  area 

4.  COMBINED  BENDING  AND 
DIRECT  STRESS  -  COMPRES- 
SION IN  EXTREME  FIBER 

In  no  case  ahould  the  section 
be  less  than  that  required 
where  axial  load  alone  is 
considered,  using  stresses 
in  2-a  and  2-b  above, 

a.  Spiral  columna  entire 
section  in  compression 

b.  Spiral  columns-tension 
in  section 


1223 


1400 


70 


1223 
1225 


1030 


1200 


60 


1050 
1030 


873 


1000 


50 


783 

673 

360 

980 

840 

750 

873 
873 

730 
730 

623 
625 

873 

L223 

730 
1030 

6?5 
873 

940 

«75 
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a.  Banded  columns-entire 

eection  in   compression 

1050 

900 

750 

d.   Bemded  oolumna-tension 

in  section  (Short  columns 

only,    i.e.   l/r=40) 

1225 

1050 

875 

a.  Arches 

1223 

1050 

875 

70 

60 

50 

103 

90 

75 

210 

180 

150 

3.  SHEAR 

a,  Beams-No  web  reinforce- 
ment nor  special  anchor- 
age of  longitudinal  steel 

b,  Beams-No  web  reinforce- 
ment-Longitudinal bars 
specially  anchored, 

c,  Beams-Web  reinforcement 
but  longitudinal  bars 
not  anchored , 

d,  Beama-Web  reinforcement 
and  longitudinal  bars 

specially  anchored,  335  270       223 

e,  Flat  slab-At  critical 
sec  M  on 

f ,  Footings  with  hooked  ends 

g,  Punching  shear 
h.  Flat  slabs-Beams  at  walls 

and  openings-Torsional 
shear  plus  direct  shear- 
Web  reinforcement  and 
longitudinal  bars  specially 
anchored  323  430       373 


103 

90 

73 

103 

90 

73 

260 

223 

190 

6,     BOND 

a.     Beams,   slabs,  and  one- 

way footings  (no  special 

anchorage) 

Plain  bars 

140 

120 

100 

Deformed  bars 

173 

130 

123 

b.  Two-way  footings 

Plain  bars 

103 

90 

73 

Deformed  baara 

135 

115 

73 

0.  (Told  drawn  steel  wire 

70 

60 

30 

Classification  1 

1,  Class  "A*  Concrete  shall  be  used  for  spillway  bridge,  and  as  shown 
on  the  drawings , 

2,  Class  "B*  Concrete  shall  be  used  in  the  bridge  piers,  or  as  other- 
wise indicated  on  the  drawings, 

3,  Class  •C*  Concrete  shall  be  used  for  the  mass  section  of  the cfeua. 
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3-03 •  Working  streaaea  for  Steel 

(For  stresses  used  in  gate  and  crane  design 
see  Sections  VII  and  7III) 

Uajcimum 

Nflture  of  Stress  Stress 

1.  TENSION 

Rolled  Steel,  on  net  section 18,000 

On  the  area  of  the  nominal  diamster 13*5^0 

of  rivets   

Tension  in  reinforcing  steel  18,000 

2.  COMPRESSION 

Rolled  steel,  on  short  lengths  or  where 

lateral  deflection  is  prevented  18,000 

On  gross  sections  of  coluoms,  with  a  maximuB 

of 15,000 


in  which  L  is  the  unbraced  length  of  the  column, 
and  r  is  the  corresponding  least  radius  of  gyration  of  the 
section,  both  in  inches.  For  main  ccupression  members,  the 
ratio  L/r  shall  not  exceed  120,  and  for  bracing  and  other 
secondary  members,  200. 


Formula 


L2 
1>. 


18,000 


3.   BENDING 

On  extreme  fibers  of  rolled  sections,  and  built-up  sectionsi 

not  section,  if  lateral  deflection  is  preTented-18,000     | 

When  the  unsupported  length  L  exceeds  15  times  b,  the  Tridth 

of  the  compression  flange,  the  stress  in  pounds  per  square 
inch  in  the  latter  shall  not  exceed 


If 


2,000b2 


The  laterally  unsupported  length  of  beams  and  girders  shall 
not  exceed  40  times  b,  tha  width  of  the  compression  flange. 

On  extreme  fibers  of  pins,  when  the  forces  are  assumed  as 
acting  at  the  center  of  gravity  of  the  pieces  -  27»6Q0 

4 .  SHEARING 

On  pins 13i500 

On  power-driven  rivets   •  13»500 

On  turned  bolts  in  reamed  holes  with  a 

clearance  of  not  more  than  1/50  of  an  inch   .  .  ?.3*5^^ 
On  hand-driven  rivets   .  10,000 

On  unfinished  bolts 10,000 

On  the  gross  ao'ea  of  the  webs  of  beams  and 
girders,  where  h,  tha  elaar  distance  be- 
tween flanges  in  inches,  is  not  more  than 
60  times  t,  the  thickness  of  the  web  in 
inches  12,000 
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5. 


6. 


On  the  gross  area  of  the  webs  of  beams  and  girders 
if  the  web  is  not  stiffened  where  h  is  more 
than  60  times  t,  the  greatest  average  shear  per 
square  inch,  V/A,  shall  not  exceed  


in  which  V  is  the  total  shear,  and  A  is  gross 
area  of  web  in  square  inches. 

BEARING 

Double  Shear 

On  pins i,.  30,000 

On  power-driven  rivets   ^    30,000 

On  turned  bolts  in  reamed  holes  30*000 

On  hand-driven  rivets  20,000 

On  unfinished  bolts  20,000 

On  expansion  rollers  per  linear  inch, 

60  times  the  diameter  of  the  roller 

in  inches. 


19.99 


1* 


7200t2 


Single  Shear 
24,000 
24,000 
24.000 
16,000 
16,000 


COMBINEI)  STRESSES.  -  For  combined  stresses  due  to  wind  and  other  loads,  the 
permissible  working  stress  may  be  increased  33-1/3  percent,  provided  the 
section  thus  found  is  not  less  than  that  required  by  the  dead  and  live 
loads  alone. 


7,  MEMBERS  CARRYING  WIND  ONLY.  -  For  members  carrying  wind  stresses  only,  the 
permissible  working  stresses  may  be  increased  33-1/3  percent* 

8,  SPECIAL  LOAD  STRESSES.  -  For  members  carry  ice  loads  and  temporary  con- 
struction or  erection  loads  the  foregoing  stresses  may  be  incf eased.  The 
conditions  that  prevail  then  are  discussed  in  the  Section  describing  the 
design  of  the  structure  involved. 
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SECTION  IV  .  CONCRETE 

4-01.  SCOPE.  -  This  section  of  the  analysis  of  doaign  deals  with  tha 
factor^  affecting  design  of  the  concrete  to  bo  uaed  in  the  Iroquois  Camt 

4-02.  STRENGTH.  -  (28  day) 

Average  for  any  25 
Class  Consecutire  Cylinders 

i.  3400  lbs.  per  sq.  in. 

B  3000  ■    •   •    • 

C  2400  •    til 

Class  'A"  concrete  will  be  used  for  the  pier  houses,  parapets*  spillway  bridga, 
and  otherwise  as  directed.  Class  *B*  concrete  will  be  used  for  the  bridge 
piars,  training  walls,  spillway  apron,  or  otherwise  as  directed.  Class  *C' 
oonerete  will  be  used  for  the  mass  section  of  the  daa.  In  the  outer  fire  feet 
•f  the  exposed  dam  surfaces  and  around  conduits  and  other  openings,  the  Class 
*C*  concrete  may  be  enriched  by  the  use  of  additional  (Baent. 


4-03.  All  cement  will  be  of  the  moderate-heat-of-hardening  type  con- 
forming to  the  requirements  of  Federal  Specification  SS-C-206a.  It  is  estimated 
that  a  fire-foot  pour  will  reach  its  maximvua  temperature  in  about  three  days. 
The  specifications  will  require  that  an  intervBl  of  fire  days  elapse  between 
the  coapletion  of  one  pour  and  the  start  of  the  next  pour.  It  will  also  be 
■ade  possible  for  the  contractor  to  use  artificial  cooling  i^ethods  to  reduce 
tenqperature  changes. 

4-04.  AGGREGATE  INVESTIGATIONS.  -  Extensive  surveys  iiave  been  made  of  th» 
sources  of  fine  and  coarse  aggregates  in  the  vicinity  of  the  project.  The 
results  of  these  surveys  are  described  in  detail  elsewhere  in  this  report. 
(Paragraph  12-03  (d)). 

4-03.  AGGREGATE  CONTENT. 

(a)  General .  -  The  total  rolume  of  aggregates  to  be  used  in  each 
cubic  yard  of  concrete  will  be  that  necessary  to  produce  a  dense  mixture  of 
the  required  workability.  The  individual  mixes  will  be  based  upon  securing 
concrete  having  suitable  workability,  density,  impermeability,  and  the  re- 
quired strength,  without  the  use  of  an  excessive  amount  of  cement. 

(b)  siau.. 

(1)  Cburse  Aggregate  will  be  graded  and  stored  separately  in 
4  sizes,  namelyj  a.  3/l6»  to  3/4«;  b,  3/4'  to  1-1/2" ;  i,  1-1/2"  to  3';  i.  3' 
to  6". 

(c)  Tests.  -  Fine  aggregate  will  be  subjected  to  careful,  thorough 
analyses  to  determine  conformity  with  all  of  the  foregoing  and  other  specified 
requirements,  including  freezing  and  thawing  and  magnesium  sulphate  tests 

for  soundness . 

4-06.   COARSE  AGGREGATE.  - 

(a)  Course  aggregate  may  be  washed  gravel  or  crushed  stone. 

(b)  Quality.  -  Coarse  aggregate  of  standard  quality  will  be  required. 
An  allowance  is  made  for  5  percent  of  soft  fragmenta,  1/4  of  1  percent  clay 
lufltps,  and  removal  by  deeantation  of  1  percent. 
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(o)  gizf.  -  For  Claas  "A"  concrete  the  maxlioua  size  aggregate  shall 
be  not  less  than  li  inches;  for  Class  •B"  not  more  than  3  inches;  and  for  Class 
"C*  not  more  than  6  inches. 

(d)  Tests.  -  Both  fine  and  coarse  aggregates  will  be  subjected  to 
freezing  and  thawing  tests  and  thorough  tests  to  check  their  conformity  with 
•11  requirements  of  the  specifications. 

4-07..  MIXING  WATER.  -  Reports  from  the  U.  S.  Geological  Survey  indicate 
that  St.  Lawrence  River  Water  is  satisfactorily  free  from  injurious  chemicals 
and  ordinarily  free  from  excessive  amounts  of  suspended  allt,  etc. 

4-08.  PROPORTIONING.  - 

(a)  It  has  been  assumed  that  the  three  classes  of  concrete  to  be 
used  would  have  the  following  cement  content  per  cubic  yardj 

Class  "A"  5.0  to  6 »0  bags 

Class  "B*  4.0  to  5.0  bags 

Class  "C"  3^0  to  4^  bags 

Concrete  deposited  in  water  6^  bags 

(b)  Water  content  and  Consistency  of  Concrete.  -  In  calculating 
the  total  water  content  in  any  mix,  the  amount  of  moisture  carried  on  the  sur- 
faces of  the  aggregate  particles  shall  be  included,.  In  all  cases  the  amount  of 
water  to  be  used  will  be  the  minimum  amount  necessary  to  produce  a  plastic 
mixture  of  the  strength  specified  and  of  the  desired  density,  uniformity  and 
workability.  In  general,  the  consistency  of  any  mix  will  be  that  required 

for  the  specific  placing  conditions  and  methods  of  placement,  and  ordinarily 
the  slump  shall  be  between  1/5  inch  and  2  inches  for  Class  •B"  and  Class  "C* 
concrete,  and  between  1-1/2  inches  and  3  inches  for  Class  "A"  for  "Method 
of  Test  for  Consistency  of  Portland  Cement  Concrete*,  of  the  American  Society 
for  Testing  Materials. 

4-09.  MIXING  AND  PLACING.  - 

(a)  The  contractor  will  be  required  to  provide  a  complete  modern 
and  dependable  mixing  plant  with  a  minimum  capacity  of  1200  cubic  yards  of 
concrete  per  8  hours,  equipped  with  automatic  timers,  weighing  units,  and  means 
for  measuring  and  indicating  water  entering  the  mixers. 

(b)  Placing.  -  Placing  from  bottom-dump  buckets  not  exceeding  4 
cubic  yards  in  size  will  be  required.  Placing  temperatures  will  be  restricted 
to  the  range  between  40  and  75  degrees  (F).  Artificial  cooling  or  heating 
will  be  required  when  necessary.  Thorough  cleaning,  dewatering  and  preparation 
of  rock  surfaces  will  be  required  before  concrete  is  placed.  Concrete  courses 
in  mass  concrete  are  held  to  5-foot  maximum  (fepth  except  near  the  crest  of  the 
dam.   Initial  courses  and  those  placed  after  an  interval  of  15  days  or  more 
are  restricted  to  a  depth  of  2  to  3  feet.  Five  days  must  elapse  between  the 
completion  of  one  course  before  pouring  can  start  on  the  next  course.  Special 
measures  have  been  taken  to  terminate  courses  at  details  of  discontinuity. 
Mechanical  vibration  of  concrete  is  required, 

4-10,  CONSTRUCTION  JOINTS.  -  Vertical  constiniction  joints,  up  to 
elevation  l66,D,  are  to  be  formed  with  tongue  and  groove  keys.  Horizontal 
Joints  are  to  be  continuous  throughout  all  monoliths.  Horizontal  joint  sur- 
faces are  to  be  cleaned  and  scrubbed  before  placing  fresh  concrete. 
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4-11  •  FINISHING.  -  Racposed  concrete  8urfac«»  are  to  be  giren  a  aaooth 
finish  but  rubbing  with  carborundum  is  not  required, 

4-12..  ABSORPTIVE  FCFiM  LURING.  -  Absorptive  form  lining  of  approred  typ* 
will  be  required  on  all  permanently  exposed  formed  concrete  surfaces  in  order 
to  insure  a  dense  surface  concrete.  The  present  specification  is  modeled 
after  that  used  for  Caddoa  Dam  but  provision  is  made  for  further  investigation 
of  this  relatively  new  procedure, 

4-13.  EXPANSION  AND  CONTRACTION  JOINTS.  -  Vertical  expansion  joints  be- 
tween monoliths  are  to  be  formed  with  vertical  tongues  and  grooves  with  the 
outer  edges  of  contact  surfaces  painted  with  asphalt,  Waterstops  wi]l  conaiet 
of  a  6-inch  diameter  vertical  channel  halved  by  the  joint  and  filled  with 
plastic  bituminous  compound,  A  steam  coil  in  each  channel  will  serve  to  melt 
the  filler,  both  during  construction  and  later  for  maintenance.  A  metal  strip 
will  prevent  the  melted  compound  from  r caching  the  face  of  the  dam, 

4-14,  SEEPAGE  DRAINS.  -  Vertical  four-inch  porous  concrete  tile  drains 
are  provided  on  six-foot  centers  near  the  upstream  face  of  the  dam.  These 
drains  will  discharge  into  the  inspection  galleries,  from  which  the  seepage 
water  will  flow  by  grarity  or  be  puisped  to  the  tailwater  below  the  dam. 
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3BCTI0N  V  -  DESIGN 

5-01.  DESCRIPTION  OF  DAM.  -  The  Iroquois  Dam,"  as  designed,  is  a  series 
of  pier  buttresses  supporting  steel  lift  gates  which  extend  to  the  river  bottom, 
the  sills  being  formed  by  bloclcs  of  mass  concrete  between  the  piers.  The  gate 
openings  are  30  feet  wide  and  the  piers  are  ten  feet  thick  at  the  dam  axis. 
The  spillway  section,  curved  to  a  1700-foot  radius  at  the  dam  axis,  extends 
from  bank  to  bank  of  the  present  river  channel  and  is  flanked  by  solid  gravity 
concrete  bulkheads,  each  I93  feet  long  and  keyed  into  earth  wing  dams  which 
extend  to  high  ground.  The  gate  sills  are  at  Elev.  200.00,  which  is  approii- 
Biate  river  bottom.  Four  gate  openings  at  each  end  are  filled  to  elev,  224.0 
by  concrete  stoplogs.  These  are  topped  by  single-section  gates.   The  stoplogs 
were  used  for  reasons  of  economy  as  the  present  river  bottom  is  higher  than 
Elev.  200  at  the  sides  of  the  channel  and  it  would  have  been  useless  to  pro- 
Tide  full-depth  gate  openings.  However,  if  future  experience  in  operating 
the  dam  makes  desirable  additional  waterway  area,  the  stoplogs  can  be  pulled, 
the  sides  of  the  river  channel  cleaned  out,  and  all  40  bays  operated  to  sill 
elevation  200,  The  foundation  rock  is  below  the  river  bottom  and  comparative 
eost  studies  showed  that  the  most  economical  construction  would  be  the  one 
•nployed.  The  top  of  gates  is  at  Elev,  248,0,  providing  two  feet  of  freeboard 
above  the  maximum  probable  water  level.  The  top  of  the  dam  carries  a  22-foot 
roadway  bridge  of  reinforced  concrete  resting  on  steel  girders,  the  steel  box 
girders  supporting  the  crane  rails,  and  end  supports,  only,  for  a  possible 
future  standard-gauge  railroad  bridge.  The  end  bulkheads  are  of  gravity 
design  and  their  downstream  faces  have  been  shaped  to  a  *T*  design  to  match  the 
spillway  piers.  As  the  stems  of  the  'T's  support  the  overhanging  highway  deck 
and  contribute  to  the  stability  of  the  dam  this  buttressed  effect  is  put  to 
good  use  and  need  not  be  justified  solely  on  the  grounds  of  appearance.  The 
east,  or  right  bank,  bulkhead  contains  gate  storage  and  repair  chambers  and  an 
electrical  bay;  the  west,  or  left  bank,  bulkhead  contains  a  second  electrical 
bay, 

5-02,  DECK  DESIGN.  -  The  proposed^ deck  layout  puts  the  gantry  cranes  up- 
stream from  the  highway  bridge.  The  cranes  span  the  two  gate  slots  and  the 
(future)  railroad  bridge  between  them.  The  downstream  slot  holds  the  gate  in 
the  regular  working  location.  The  upstream  slot  can  be  used  in  emergency,  and 
for  dogging  a  top  gate  leaf  while  the  bottom  is  removed.  The  gantry  cranes 
can,  of  course,  work  to  or  from  a  car  on  the  railroad  bridge,  when  and  if  the 
latter  is  erected.  The  cranes  cannot  work  to  or  from  the  highway  bridge. 

The  gantry  girders  span  30  feet  clear,  unsupported  laterally.  Single  6- 
foot  plate  girders  would  have  carried  the  vertical  loads,  but  difficulty  was 
encountered  in  providing  them  with  lateral  strength.  This  is  necessary  to  re- 
sist the  stresses  induced  by  the  eccentricity  of  the  crane  rail,  and  by  the 
outward  force  of  the  crane  wheels  traveling  on  an  arc.  It  was  therefore 
decided  that  the  single  plate  alone  was  not  so  well  adapted  to  this  situation 
as  was  (1)  a  concrete-encased  single-plate  girder,  or  (2)  a  s"teel  box  girder. 
The  former  provides  good  appearance  and  low  maintenance  costs,  but  was  re- 
jected because  of  the  very  considerable  dead  load  increment  introduced,  A 
box  girder  5i''^3h*    ia  used  for  each  crane  rail.  The  top  cover  plate  is  con- 
tinuous between  the  two  webs;  the  bottom  is  open.  Under  the  top  plate  is  a 
stringer  (3  chords  per  girder  span)  bearing  on  the  tops  of  cross  beams. 
Angle  frames  constitute  the  cross  bracing. 


5-1 


5-03,  BQUIFMENT.  -  Guard  houses  with  sanitary  facilities  "below  are  pro- 
rlded  at  each  end  of  the  dam.  All  service  conduits  are  carried  over  the  deck 
of  the  structure.  No  grouting  or  service  galleries  are  provided.   Bulkhead 
compartments  are  thoroughly  sealed  and  waterproofed  but  no  joint  seals  or 
drains  are  employed  in  the  spillway  section.  The  gates  are  of  the  over-hung 
fixed-wheel,  vertical  lift  type  with  upstream  staunching  rods  on  the  top  sec- 
tions only.  No  seals  are  provided  on  the  bottom  sections.  The  gates  will  be 
operated  by  means  of  two  travelling  gantry  cranes,  one  of  which  will  have  an 
auxiliary  gas-electric  generating  unit  included.  Each  of  the  32  full-depth 
gates  is  divided  into  tro  sections  of  equal  height  to  facilitate  storage  and 
handling.  Gates  are  interchangeable,  but  a  top  section  is  not  interchangeable 
with  a  bottom  section.  The  32  full  depth  service  gate  guides  will  be  electri- 
cally heated,  and  casings  are  provided  so  that  the  easily-interchangeable  heating 
units  can  be  movdd  to  the  upstream  or  emergency  gate  slots  if  these  are  to  be 
used. 

5-04.  CfflOUTING.  -  Because  of  the  fact  that  the  hydraulic  head  on  this 
dam  will  ordinarily  be  very  small  no  curtain  grouting  is  provided  for.  The 
■ftximum  design  head  of  19  feet  will  prevail  for  short  periods  only.  The  speci- 
fications are  so  written  that,  if  necessary,  pressure  grouting  may  be  done  to 
consolidate  faulty  areas  in  the  foundation.  It  is  not  expected  that  extensive 
grouting  will  be  required, 

3-Q5,  DRAINS,  -  No  foundation  drains  are  provided.  Any  leakage  which  may 
find  its  way  into  the  bulkhead  compartments  will  be  carried  to  sump  pits  and 
•▼aicuated  by  pumping.  The  vertical  monolith  joints  and  horizontal  construction 
Joints  at  these  bulkhead  compartments  are  to  be  protected  with  seals  where  in 
contact  with  wetted  surfaces, 

3-06,  GUARD  HOUSES,  -  A  small  concrete  guard  house  is  placed  at  each  end 
of  the  concrete  dam.  Access  passages  lead  from  each  guard  house  to  the  ser- 
rioe  ehambore  within  the  bulkheads. 
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SECTION  VI  -  STRUCTURAL  DESIGN 

6-01.  SCOPE,  -  This  section  describes  the  assumed  loading,  assumptiona 
made,  and  stress  analysis  methods  employed  for  various  parts  of  thedeun.  At 
the  present  date  only  sufficient  design  has  b«en  completed  to  determine  sizes 
and  proportions  of  members. 

6-02.  COMPUTATIONS.  -  The  computat ions  are  based  on  two-dimensional 
mechanics.  The  basis  of  design  is  explained  in  Section  II. 

6-03,  SPILLWAY,  -  The  spillway  piers  will  require  reinforcing  from  the 
deck  down  to  a  point  several  feet  below  the  top  of  the  sill.  The  entire  60 
foot  width  of  monolitu,  including  the  continuous  mass  concrete  sill,  is  taken 
as  a  unit  in  resisting  overturning.  The  rock  in  which  the  base  is  anchored 
to  a  depth  of  at  least  5  feet  is  not  considered  as  adding  to  the  stability  of 
the  pier.  While  the  railroad  bridge  will  not  be  installed  at  this  time  it 
was  asstuned  that  it  would  be  designed  for  E70  loading.  The  concrete  highway 
bridge  is  designed  for  H-20  loading  following  standards  of  the  U.  S.  Bureau  of 
Public  Roads  and  of  New  York  State.  The  box  girders  supporting  the  crane 
rails  each  consist  of  two  plate  steel  webs  joined  by  cross  beams  and  bracing 
which  supports,  at  short  intervals,  a  rail  stringer  beam  which  will  follow  the 
track  curvature.  It  was  found  that  this  type  of  girder  would  save  on  height  of 
structure  and  offer  advantages  in  lateral  stability  and  safety  against  derail- 
ment. 

6-04..  BULKHEADS,  -  The  bulkhead  walla  are  designed  to  resist  maximum  water 
pressure  which  may  be  brought  to  bear  on  them  and  are  reinforced  to  cantilever 
from  the  base.  Bulkhead  decks  are  designed  for  E70  derailment  within  a  zone 
which  will  be  limited  by  the  use  of  standard  guard  rail  construction  on  the 
completed  ballasted  track.  Outside  of  this  zone  the  deck  is  designed  for  H-20 
truck  loading.  It  will  be  noted  that  each  bulkhead  monolith  is  a  complete 
self-contained  framework,  separated  from  the  adjoining  monoliths  by  expansion 
joints.  Seals  in  walls,  deck  and  floor  prevent  leakage  through  these  Joints 
into  the  chambers  inside. 

6-05,  EARTH  PRESSURES.  -  The  physical  properties  of  earth  fill  were  as- 
sumed as  follows: 

K:y  weight  =100  lbs  per  cu.  ft, 

Spacific  gravity  "2,65 

Void  ratio  -0,5 

Angle  of  internal  friction         -3^ 

p  =  wh^(l-3in  d) 
2   (1-sln  ^) 

Dry  earth  (liquid  equivalent)-  32^  lbs.  per  cu,  ft. 
Saturated  earth,  and  silt     =  82^  Iba.  per  cu.  ft. 
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SECTION  711  -  SPILLWAY  GATES 

7-01.  GENERAL  DESCRIPTION.  -  The  spillway  consists  of  forty  openings  Mch 
50  feet  wide.  Thirty- two  openings  are  equipped  with  gates  48  feet  high  in  two 
24-foot  sections.  Four  openings  at  each  end  are  closed  by  means  of  concrete 
atop-logs  24  feet  high  with  gates  24  feet  high  resting  on  them.   One  extra  top 
section  and  one  extra  bottom  section  are  proTided  for  spares.  All  of  the  gates 
are  of  the  vertical  lift,  centilevered  fixed-wheel  type,  with  upstream  skin 
plate  and  seals. 

7-02,  CHOICE  OF  TYPE,  -  The  vertical  lift  type  gate  was  selected  for  the 
following  reasons: 

(a)  Normally,  most  of  the  gates  would  be  in  raised  position  and  it 
is  desirable  to  have  the  entire  spillway  opening  clear. 

(b)  It  was  desired  to  provide  a  crest  at  El,  224. 

(c)  In  the  event  a  gate  becomes  stuck  in  any  slot,  a  spare  gate  may 
be  lowered  in  the  other  slot  in  the  same  opening  to  partially  equalize  the 
pressure  on  the  Jammed  gate. 

(d)  For  this  height  and  span  and  under  the  prevailing  hydraulic  con- 
ditions, the  vertical  lift  type  is  less  costly  than  any  other  type.  The  cantl- 
levered  wheel  design  ibs  chosen  in  order  to  keep  the  depth  of  the  slot  at  a  minioni 
and  to  eliminate  the  need  for  end  rollers. 

7-03.   LOADS  AND  UNIT  STRESSES,  - 

(a)  Loading  Conditions.  -  The  loading  criteria  adopted  were* 
Condition  I.  -  Headwater  at  El,  248  and  tailwater  at  El.  229. 
Condition  II.  -  An  ice  load  of  10,000  lbs,  per  linear  foot  of 

gate  opening,  distributed  over  a  height  of  four  feet  and  applied  at  any  eleva- 
tion on  the  gate,  together  with  water  load  at  a  corresponding  elevation.  This 
condition  assumes  that  either  gate  section  may  be  dodged  at  various  elevations 
so  that  it  is  possible  for  practically  all  of  the  gate  to  be  within  the  maxi- 
mum assumed  ice  range  (El»227^  to  El. 246). 

(b)  Unit  Stresses.  Condition  I.  -  For  Condition  I  the  allowable  unit 
stresses  correspond  to  the  18, 0001b.  base  for  structural carbon  steel  in  bending 
and  to  a  24,000  lb,  base  for  structural  silicon  steel  in  bending.  The  thickness 
of  all  members  is  increased  l/l6*  over  designed  thickness  to  allow  for  corrosion, 

(c)  Unit  Stresses.  Condition  II.  -  For  Condition  II  the  basic  unit 
stresses  are  I30X   of  those  for  Condition  I  or  27,000  lbs.  and  36,000  Ibs^, 
respectively,  for  structural  <Brbon  and  silicon  steel.  No  allowance  for  corrosion 
is  made  for  this  condition.  The  fOJP  increase  in  allowable  unit  stresses  for 
Condition  II,  instead  of  the  25^  allowed  for  the  Long  Sault  gates,  is  believed 
Justified  because  the  importance  of  maintaining  all  of  the  gates  at  Iroquois 

is  relatively  much  less  than  at  Long  Sault.  Also,  the  normal  position  of  the 
gates  is  so  far  downstream  from  the  pier  noses  that  there  is  less  chance  of  a 
large  mass  of  ice  striking  a  gate;  and,  when  ice  forms  above  the  gate,  arch 
action  across  the  opening  is  more  likely  to  take  place, 

(d)  Wheel  Loads.  -  For  Condition  I  a  load  of  180,000  lb,  radially  in 
combination  with  a  thrust  of  70,000  lb,  is  allowed  on  each  wheel.  For  ConditioD 
II  these  loads  may  be  increased  2S%,     These  loads  are  the  name  as  those  allowed 
on  the  wheels  of  the  Long  Sault  gates  so  that  the  saoM  wheel  design  mey  be  used. 
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7-0i».  STRUCTURAL  DESIGN. 

(a)  Gates.  -  The  gates  will  be  mainly  of  structural  carbon  steel  and 
of  riveted  construction  except  for  calking  and  minor  details  where  welding  may 
be  used.  The  end  posts  are  of  structural  silicon  steel.  Silicon  steel  may  also 
be  used  fcr  horizontal  girders,  providing  the  deflection  is  kept  within  a 
reasonable  limit.  The  waterload  will  be  carried  by  skin  plates  and  stiff eners 
into  horizontal  girders  which  frame  into  vertical  end  posts  containing  the  axle 
bearings.  Since  vertical  diaphragms  are  unusually  heavy  to  distribute  the  ice 
loads  and  to  support  the  dead  load  of  the  gate  in  handling,  diagonal  bracing 
will  not  be  used. 

(b)  Track  &   Guide  Rails.  -  The  track  rail  on  the  downstream  side  of 
the  slot  rests  on  closely  spaced  wedges  which  are  adjusted  to  obtain  the  cor- 
rect track  alignment.  A  light  rail  on  the  upstream  side  guides  the  gate  ^y 
contact  with  the  wheels  as  it  is  lowered  under  no  load. 

7-Q5*  SEALS.  -  The  seals  are  placed  on  the  upstreeun  side  for  the  following 
reasons: 

(a)  The  gate  tracks  a  re  long  (62  feet)  making  adjustment  of  the 
track  rail  in  an  up  and  downstream  direction  dfesirable.  If  the  seals  were 
placed  on  the  downstream  side,  a  variation  in  distance  from  gate  to  sealing 
surface  equal  to  the  required  adjustment  in  the  rail  would  result, 

(b)  The  differential  in  head  will  not  be  great,  especially  during 
the  time  when  ice  may  be  expected,  hence  most  of  the  wheels  will  be  submerged 
when  a  gate  is  seated. 

(c)  Since  the  gates  are  ordinarily  open,  it  is  desirable  to  have  as 
great  a  radius  as  possible  on  the  downstream  corners  of  the  gate  slots  to  de- 
flect ice  and  other  floating  material  and  to  offer  a  smoother  surface  to  the 
flow  of  water  along  the  piers.  Since  it  is  not  necessary  to  close  any  opening 
watertight,  staunching  rods  are  placed  on  the  sides  of  the  top  section  only. 
This  is  in  order  to  prevent  the  flow  of  water  around  the  wheels  above  tailwater 
where  freezing  would  cause  trouble  in  operation.  It  is  expected  that  the  joint 
between  the  gate  sections  will  always  be  submerged  at  least  five  feet  below 
tailwater.  Hence  no  horizontal  seals  are  required, 

7-06.  WHEELS.  -  The  wheels  are  of  rolled  steel,  double  flanged,  30  inches 
in  diameter,  with  heat-treated  treads  and  roller  bearings.  A  centralized 
greasing  system  will  provide  lubrication  for  the  wheel  bearings  at  each  end  of 
each  gate  section.  The  wheels  will  run  on  heat-treated  crane  rails  set  verti- 
cally in  the  slots  on  the  downstream  side,  A  guide  rail  is  provided  on  the 
upstreeun  side.  There  is  sufficient  slip  on  the  axles  to  allow  for  variation  in 
length  of  gate  due  to  temperature  and  for  tolerances  in  track  setting, 

7-07,  LIFTING  AND  COUPLING  MECHANISM, 

(a)  Description.  -  A  double  hook  near  each  end  of  each  lower  gate 
section  is  engaged  by  a  pair  of  swinging  links,  hinged  from  a  crosshead  and 
connected  by  silicon  steel  bars  to  similar  hooks  at  the  top  of  the  upper  gate 
section.  When  lifting  the  two  sections  together  the  lifting  beam  links  engage 
the  upper  hooks,  lifting  the  lower  section  through  the  tie  bars  and  lower  hooks. 
The  upper  gate  section  rests  upon  the  lower  section.  The  coupling  mechanism 
is  locked  by  means  of  wedges  near  the  top  of  the  upper  gate  section. 


7-2 


(b)  Opera tioq.  -  The  gates  are  disconnected  by  first  engaging  the 
upper  hooks  with  the  lifting  beam  and  hoisting  until  the  load  is  taken  off  the 
wedges.  The  wedges  are  then  withdrawn  by  means  of  electrically  operated  screw 
devices,  after  which  the  links  at  the  bottom  of  the  cross-head  are  disengaged 
from  the  lower  hooks,  by  lowering  the  crosa-head  a  short  distance.  The  upper 
section  may  then  be  raised  clear  of  the  lower  section.  The  crane  operating 
crew  thus  has  full  control  of  latching  and  unlatching  the  two  gate  sections. 
The  gate  sections  are  centered  for  coupling  by  means  of  guide  pins  on  the  bottoa 
of  the  upper  section  which  engage  guide  sockets  in  the  top  of  the  lower  section. 
The  lift  beam  is  centered  similarly  as  it  is  lowered  to  the  top  of  the  gate, 

7-08.  PROTECTION  AGAINST  ICE. 

(a)  Heater?.  -  Three  vertical  riser  electric  heaters  of  k   kw.  capacity 
each  will  be  installed  in  pipe  casings  in  the  piers  in  the  downstream  slots  for 
all  service  gate.  One  heater  is  located  back  of  the  sealing  surface  on  the  dam 
and  the  other  two  back  of  the  liner  plates  in  the  slot.  Each  heater  is  enctsed 
in  a  3 J*  diameter  standard  steel  pipe  embedded  in  the  concrete.  The  heaters 

are  active  between  El..  225  and  El,  252t  the  upper  part  of  the  active  length 
being  for  the  purpose  of  melting  ice  deposits  due  to  spray  and  to  keep  the  gate 
dogs  free  of  ice. 

(b)  Air  Bubblers.  -  For  preventing  the  formation  of  ice  on  both  sides 
of  the  gate,  air  bubblers  connected  by  flexible  hose  to  the  air  supply  on  the 
dam  will  be  placed  near  the  bottom  of  the  top  gate  section,  with  one  set  of  noz*- 
zles  discharging  upstream  through  the  skin  plate  and  a  second  set  discharging 
downstream. 

7-09.  DOGS.  -  The  gates  will  be  held  in  open  position  by  means  of  retract- 
able dogs  which  engage  the  treads  of  the  over-hung  wheels.  The  reactions  froa 
the  weight  of  the  gate  eu:e  carried  vertically  into  steel  grillages  in  the  piers. 
The  dogs  pivot  on  horizontal  pins  and  are  operated  individually  by  means  of 
hand  levers  at  the  tops  of  the  piers.  Each  pair  of  dogs  is  designed  to  sup- 
port a  load  of  150^  of  the  weight  of  the  gate  in  air,. 

7-10,  OPERATION. 

(a)  Gates.  -  The  gates  will  be  handled  by  either  of  two  traveling 
gantry  cranes.  Each  gate  may  be  lifted  in  the  slot  with  the  section  coupled 
and  may  be  dogged  on  any  pair  of  wheels  (except  the  bottom  pair  on  the  top 
section)  permitting  the  discharge  of  water  between  the  bottom  of  the  gate 
and  the  sill.  The  minimum  opening  would  be  approximately  7*3' •  ^^  discharge 
between  the  gate  sections  is  required,  the  top  section  may  be  uncoupled  and 
dogged  on  any  pair  of  wheels  with  the  mlnimxim  opening  between  the  gate  sections 
•Iso  about  7'3*.  When  a  clear  gate  opening  is  required,  the  top  section  will  be 
dogged  above  headwater  in  the  upstream  slot  and  the  bottom  section  in  the 
downstream  slot* 

(b)  Bubblers  and  Heaters.  -  In  cold  weather  the  air  bubbler  system 
will  be  kept  in  operation  to  prevent  ice  formation  against  the  gates.  The 
heaters  will  be  run  at  partial  load  to  prevent  ice  forming  in  the  slots,  or 
will  be  turned  on  to  melt  ice  already  formed  before  the  gates  are  operated, 

7-Xl.  REPAIR  OF  GATES.  -  Recesses  are  provided  in  the  east  bulkhead  for 
th«  double  purpose  of  permitting  storage  of  the  one  complete  extra  gate,  and 
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for  the  repair  or  repainting  of  any  gate.  These  recesses  are  protected  from 
the  elements,  and  contain  machine  shop  facilities  which  will  make  it  possible 
to  remove  wheel  assemblies  and  make  any  repairs  likely  to  be  required.  The 
labor  saved  will  probably  make  it  advantageous  to  move  the  service  gates  to 
this  point  for  maintenance  painting. 
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SECTION  VIII  -  GANTRY  CRANES 
8-01.   LOADS,  UNIT  STRESSES  AND  SPEEDS. 

(a)  Two  travelling  gantry  cranes  are  provided  for  the  operation  of 
the  spillway  gates.  The  225-ton  capacity  of  the  main  hoist  for  each  crane  is 
determined  by  the  estimated  maximum  lifting  load  on  a  full  gate  plus  the  weight 
of  the  lifting  beam.  The  capacity  of  the  auxiliary  hoist  on  each  crane  was 
set  at  10  tons,  that  being  considered  a  safe  maximum  weight  for  any  movable 
equipment  on  the  dam  except  the  gates, 

(b)  The  following  loading  conditions  were  considered: 

(1)  For  gantry  in  operating  condition,  dead  load  f  live  load  V 
Impact  f  tractive  force  f  10  lb,  per  so.  ft,  wind  load, 

(2)  For  gantry  in  static  condition,  dead  load  h  live  loadV  JO 
lb,  per  sq,  ft,  wind  load, 

(3)  For  gantry  in  operating  condition,  dead  loadj-  live  loadK 
collision*. 

(4)  For  gantry  in  operating  condition,  dead  load  f  breakdown 
torque  of  main  hoist  motor  acting  through  one  dmia, 

(3)  For  gantry  in  static  condition,  dead  load  »-  kO   lb,  per  sq« 
ft.  wind  load,  (For  stability  only) 

(c)  Condition  1  is  considered  a  normal  operating  condition.  For 
Conditions  2  and  3,  unit  stresses  2^   in  excess  of  those  for  Condition  1  nay 
be  used.  For  Condition  kt   unit  stresses  up  to  30%   of  the  elastic  limit  of  th« 
■aterials  involved  are  allowed.  Condition  3   niust  show  a  factor  of  safety 
against  overturning  of  at  least  2. 

(d)  The  allowable  unit  stresses  for  Condition  1  conform  to  the 
American  Institute  of  Steel  Constiruction's  Specification  for  the  Design  of 
Structural  Steel  for  Buildings,  revised  1936»  except  that  all  stresses  are  pro- 
portionately reduced  in  the  ratio  of  1  ,000  to  20,000, 

(e)  Speed  of  operation  is  not  considered  of  prime  importance  in 
handling  the  gates,  hence  gantry  travel,  trolley  travel  and  hoisting  speed  are 
moderate.  The  speeds  adopted  are: 

Gantry  Travel  75  feet  per  minute 

Trolley  "  15   ■    •    ■ 

Main  hoist  speed  2  "    ■    ■ 

Auxiliary  hoist  speed  15   "    ■    " 

8-02.  DESIGN. 

(a)  Each  gantry  frame  is  rectangular  in  plan  with  the  trucks  skewed 
to  follow  the  curved  tracks.  The  portals  are  designed  as  rigid  frames  hinged 
at  the  rail  heads  and  the  side  frames  are  braced  diagonally.  The  operator's  ia 
located  at  one  end  of  the  crane  and  access  is  by  means  of  ladders  to  a  platform 
along  the  lower  downstream  sill  and  thence  to  another  platform  at  the  cab  floor 
level.  The  trolley  and  track  are  completely  enclosed  by  a  sheet  steel  housing*. 

(b)  The  cranes  were  designed  with  a  view  to  making  the  exterior  ap- 
pearance as  pleasing  as  possible.  Long  horizontal  louvres  in  the  trolley  housing, 
curved  gusset  plates,  and  covers  over  the  gantry  trucks  and  drive  motors  are 
some  of  the  features  intended  to  improve  the  appearance  of  the  structures, 

(c)  The  two  main  hoist  drums  are  mounted  on  a  single   trolley  and  are 
spaced  so  that  the  sheave  blocks  are  directly  above  the  hooks  on  the^tes  when 
the  gate  is  centered  over  a  gate  opening.  The  auxiliary  hoist  is  mounted  be- 
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tween  the  main  hoist  drums  and  is  equipped  with  a  single  crane  hook.  The  main 
hoist  sheave  blocks  are  connected  to  moving  cross  heads  in  a  lifting  beam,  and 
swinging  links  at  the  bottom  of  each  cross  head  engage  the  lifting  hooks  on  the 
gates.  The  lifting  beam  is  guided  by  the  rails  in  the  gate  slots. 

(b)  All  motors  are  of  the  wound  rotor  type  and  are  equipped  with 
electric  shoe- type  brakes.  Each  gantry  truck  is  driven  by  an  individual  motor 
concealed  at  the  inner  end.  The  main  hoist  driims  are  driven  by  a  single  motor 
on  a  flexible-coupled  shaft.  One  crane,  only,  is  equipped  with  a  gasoline- 
electric  auxiliary  power  unit, 

8-03,  OPERATION.  -  Each  crane  is  used  to  lift  or  lower  the  spillway  gates 
under  full  water  load  differential,  to  move  them  in  an  up-and-downstream 
direction  within  the  limits  of  the  trolley  travel,  to  transport  them  along  the 
curved  runway  over  the  spillway  and  east  bulkhead,  and  to  perform  miscellaneous 
service  on  the  dam.  The  power  take-off  for  both  cranes  is  from  conductors  in 
a  continuous  slot  on  the  upstream  side  of  the  spillway  bridge. 
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SECTION  IX  -  ELECTRICAL  DESIGN 

9-01,  PRIMARY  SYSTEM.  -  In  the  interest  of  reliability  two  sources  of  povw 
will  be  provided,  one  from  the  American  side  and  one  from  the  Canadian  aide. 
Power  will  be  supplies  through  two  primary  feeders  to  each  end  of  the  dam.  By 
the  use  of  a  secondary  network  throughout  the  dam,  fed  from  each  end  by  net- 
work transformers  through  network  protectors,  power  can  be  taken  from  either  end 
or  both  ends  at  the  same  time,  since  the  network  protectors  will  open  when  power 
flows  through  them  in  the  opposite  direction  to  its  normal  flow.  Since  the  net- 
work protectors  are  automatically  reclosing,  when  a  fault  on  a  feeler  is  removed, 
the  feeder  is  put  back  into  operation  with  a  minimum  of  delay.   In  case  of  a  failurt 

of  one  or  more  feeders  or  transformers,  the  others  will  automatically  take  over 
its  load,  making  a  complete  outage  extremely  unlikely, 

9-02,  SUBSTATIONS.  -  A  small  transformer  substation  will  be  installed  in 
the  bulkhead  chambers  at  each  end  of  the  dam,  to  step  the  incoming  power  down 
to  480  volts.  Each  substation  will  consist  of  two  223  ^^   network  transformers 
with  network  protectors.  Each  transformer  will  be  connected  to  an  individual 
Incoming  feeder  through  disconnecting  switches  capable  of  breaking  the  exciting 
current  of  the  transformer.  The  secondaries  will  be  connected  in  parallel 
through  the  network  protectors  to  the  48O  volts,  3  phase,  secondary  network. 
The  transformers  will  provide  a  total  capacity  of  1,000  kva,  continuous  rating, 
300  kva  from  each  end  of  the  dam.  With  one  transformer  or  feeder  out,  the 
capacity  will  be  750  ^cvbl,   which  will  be  sufficient  for  normal  operation, 

9-03,  SECONDARY  NETWORK,  -  In  order  to  obtain  the  greatest  possible  re- 
liability with  a  minimum  of  cable,  power  loss,  and  voltage  drop,  a  network  will 
be  provided  to  distribute  power  from  the  sub-stations  to  the  mrious  loads. 
By  the  use  of  a  network,  all  conductors  are  useful  on  all  loads,  so  that  the 
greatest  possible  advantage  isteken  of  the  diversity  of  the  loads,  A  failure 
of  a  cable  will  not  put  any  part  of  the  system  out  of  operations,  since  the 
cable  on  which  the  fault  occurs  will  be  automatically  isolated,  and  the  re- 
maining cables  will  take  over  its  load. 

Three  circuits,  each  consisting  of  three  0000  AlG  cables,  rubber 
covered,  will  be  provided  throughout  the  dam.  Metal-  enclosed  buses  will  be 
provided  at  each  substation  and  at  each  odd  numbered  pier  between  3  ^^^  35* 
to  which  the  network  cables  will  be  connected  through  copper  link  fuses.  All 
branch  circuits  will  be  taken  from  the  buses  thi.'ough  copper  link  fuses  and  air 
circuit  breakers, 

9-04,  GAITTRY  CRANES.  -  There  will  be  two  gantry  cranes.  The  connected 
load  on  each  will  consist  of  a  lOO-HP  wound  rotor  induction  motor  for  hoistingf 
4-23  HP  wound  rotor  induction  motors  for  traveling,  and  a  23  kva  lighting 
transformer.  Interlocks  will  be  provided  to  limit  operations  to  one  motion  at 
a  time,.  Both  cranes  will  take  their  powsr  from  a  single  bus  located  in  a 
recess  in  the  upstream  face  of  the  dam.  The  bus  will  be  divided  into  four 
sections  of  approximately  equal  length.  Each  section  will  be  connected  to  ths 
480-volt  secondary  network  through  a30Oampere  air  circuit  breaker,  and  to 
each  adjacent  section  through  '}OQ-asi-peve   fuses, 

9-03,  HEATERS.  -  The  gate  opening  heatsr  load  will  consist  of  24  kw  per 
opening.  The  total  connected  heater  load  for  the  32  gate  openings  ecjuippod 
with  heeters  is  768  kw,  A  30-ampere  branch  circuit  will  be  provided  for  ths 
beaters  of  each  gate,  1  30-ampare  air  circuit  brealoer  in  each  branch 
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circuit  will  provide  a  means  of  turning  the  heaters  off  and  on,  and  a  single- 
pole  switch  in  one  phase  of  each  branch  circuit  will  provide  a  means  of  re- 
ducing the  heat  to  5^» 

9-06,  LIGHTS.  -  A  15-kva  lighting  transformer  will  be  provided  in  each 
substation,  A  lighting  panelboard  will  be  provided  with  each  transformer,  from 
which  branch  circuits  will  be  taken  to  the  guard  houses,  bulkhead  chamberg*  and 
roadway  lights,  100-watt  roadway  balustrade  light  will  be  located  every  60 
feet  on  each  side  of  the  roadway,.  These  lights  will  be  connected  in  two  25-ampere 
3-wire  feeders,  and  will  be  controlled  by  two  automatic  time  switches.  In- 
dividual 15-ampere  fused  branch  circuits  will  be  provided  for  each  light. 
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SECTION  X  -  STABILITY 

10-01,  GENERAL.  -  The  Iroquola  Dam  was  analyz«4  ^°^  stability  by  the  ap- 
plication of  loadings  due  to  cases  1  and  4  (See  Section  II)  with  hydraulic 
uplift  on  the  full  foundation  area  assumed  (first)  as  being  equal  to  tailwater 
pressure  at  the  downstream  toe  increasing  uniformly  to  tailwater  plus  half  of 
the  difference  between  headwater  and  tailwater  at  the  upstream  face;  and  (second) 
as  being  equal  to  two-thirds  of  tailwater  at  the  downstream  t oe  and  two-thirds 
of  headwater  at  the  upstream  face,  with  uniform  gradation  between  these  limits. 
In  the  investigation  of  monolith  stability  the  only  horizontal  forces  considered 
were  those  due  to  head  differential  and  to  ice.  Wind  forces  were  disregarded 
because  large  areas  would  be  exposed  only  with  the  pool  empty,  and  the  dam  would 
then  be  in  the  lee  of  the  cofferdam.  Vertical  forces  considered  include  weight 
of  concrete,  weight  of  an  uplift  on  gates,  downwater  on  sill  and  on  pier  batter, 
weight  of  gantry  girders  and  highway  bridge,  and  uplift  as  described  above. 
The  effects  of  gantry  cranes  and  railroad  bridge  and  loading  were  disregarded 
because  all  of  these  will  produce  a  moment  resisting  overturning.  Highway  live 
load  was  disregarded  because  it  is  indefinite  and  relatively  small.  Bearing 
stresses  are  low  in  all  parts  of  the  dam  (maximum:  I40  lb.  per  square  inch) 
and  design  was  fixed  by  avoiding  tension  at  toe  and  heel.  All  sections  are 
stable  bay  by  bay  with  the  gate  piers  tied  into  the  continued  base  by  rein- 
forcement. 

10-02.  MONOLITIB.  -  The  low  spillway  crest,  at  mean  river  bottom  eleva- 
tion, permits  the  use  of  an  entire  60-foot  bay  as  a  monolith  in  computing 
stability.  The  bulkhead  sections  are  divided  into  approximately  60-foot 
monoliths  to  mntch  the  appearance  of  the  spillway.  During  second-stage  con- 
struction the  completed  portion  of  the  dam  will  serve  for  diversion,. 

10-03.  SPILLWAY.  -  It  had  been  determined  by  the  Advisory  Board  that  the 
•pillway  should  be  a  continuous  concrete  sill  at  approximate  mean  river  botto* 
elevation.  The  reinforced  piers  are  tied  into  this  sill  and  expansion  joints 
are  placed  halfway  between  adjacent  piers.  The  sill  has  been  made  just  wide 
enough  to  serve  the  gates  whether  the  latter  are  used  in  the  service  or 
emergency  guides.  The  piers  are  placed  on  individual  spread  footings  in  order 
to  secure  the  greatest  possible  degree  of  stability  with  the  use  of  a  minimm 
of  material, 

10-04.  STABILITY  DIAGRAMS,  -  The  complete  stability  diagrams  are  pre- 
sented in  this  section^ 

Plates  X-1  to  X-4  show  stability  of  the  spillway  monoliths  for  two 
governing  conditions  and  for  thetwo  alternative  assumed  conditions  of  hydiraulic 
uplift.  Plate  X-3  assumes  the  gate  in  the  downstream  slot,  and  illustrates 
an  investigation  of  the  effect  of  allowing  tailwater  to  be  drawn  down  to  create 
a  higher  overturning  head  than  that  used  for  the  design.  This  plate  was  made 
primarily  to  show  the  stability  inherent  in  the  shape  of  pier  and  sill  used  with 
the  gates  in  the  downstream  slots.  Note  that  the  resultant  does  not  pass  with- 
out the  middle  third  of  the  pier  monolith  until  the  tailwater  elevation  has 
dropped  to  Elev.  220  with  headwater  at  Elev,  248.  This  28 -foot  head  differential 
is  47  percent  greater  than  that  actually  required  by  the  design  criteria,  and 
the  tailwater  would  have  to  be  9  feet  lower  than  the  normal  flow  elevation  of 
the  river  surface,  with  no  obstruction  at  the  powerhouse.  Plates  X-6  to  X-I3 
show  stability  conditions  for  the  east  and  west  bulkheads.   In  designing  thest 
bulkheads  advantage  has  been  taken  of  the  "T"  shape  of  the  monoliths. 
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The  spillway  section  is  stable  as  a  gravity  dam  from  a  point  a  few 
feet  below  the  sill  on  down  to  the  greatest  depth  encountered.  The  assumption 
of  two- thirds  uplift  is  less  severe  than  the  alternative  uplift  described,  but 
no  appreciable  economy  could  be  effected  by  putting  the  design  on  the  two- 
thirds  uplift  basis  because  the  physical  requirements  of  the  gates  and  their 
operating  equipment  would  still  require  a  structure  of  approximately  the  pro- 
portions shown.  Considerable  economy  has  been  secured  by  using  a  "T*  shape 
for  all  monoliths  rather  than  a  uniform  section  of  standard  gravity  type. 
Reinforcement  will  be  required  for  the  gate  piers  down  to  a  level  several  feet 
below  the  top  of  the  sill  but  the  percentage  of  steel  will  be  low  and  no  other 
reinforcement  will  be  necessary  except  for  the  roof  and  walls  6f  the  bulkheada. 
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SECTION  XI 

COFFERDAJB  AND  DIVERSION 

11-01.   HYDROLOGY. 

(a)  General.  -  The  St,  Lawrence  River  has  Its  source  in  the  Great 
Lakes  System.   By  far  the  greater  portion  of  the  runoff  from  the  tributary  area 
above  the  Iroquois  Dam  passes  through  the  lakes,  which  function  as  regulating 
reservoirs  to  such  extent  that  the  flow  of  the  river  is  not  subject  to  extreme 
variations.  For  this  reason,  it  is  considered  that  the  design  of  the  hydraulic 
features  of  the chm  can  be  predicated  wholly  on  the  records  of  past  flows,  which 
are  available  for  the  period  i860  to  date  (Plate  XI-I),  and  no  further  hy- 
drological  studies  or  studies  of  maximum  floods  have  been  made,  A  memorandua 
summarizing  data  received  from  the  Canadian  Engineers,  and  believed  to  be  of 
general  interest,  is  attached  hereto  as  Exhibit  I, 

11-02.   CONSTRUCTION  AND  DIVERSION  PROGRAM. 

(a)  General.  -  The  Iroquois  Dam  is  to  be  located  across  the  channel  ( 
the  St.  Lawrence  River  a  short  distance  upstream  from  the  town  of  Iroquois, 
Ontario,  The  river  at  this  point  flows  through  a  single  channel,  and  it  is 
proposed  that  first  one-half  of  the  channel  be  closed  by  cofferdams  while  th« 
enclosed  section  of  dam  is  constructed;  then  the  other  half.  During  the  first 
stage,  the  river  flow  will  be  continued  in  the  open  section  of  channel  and 
during  the  second  stage  the  river  flow  will  be  passed  through  the  gate  bays  of 
the  completed  section  of  dam.  The  layout  of  the  dam,  which  provides  forgpte 
bays  with  sills  at  the  approximate  present  average  river  bed  elevation,  makes 

it  unnecessary  to  provide  other  diversion  openings  in  the  structure.  The 
general  layout  is  shown  on  Plate  XI-2, 

(b)  Order  of  Work.  -  The  general  conf igtiration  of  the  river  in  the 
vicinity  of  the  tfemsite  is  such  that  it  would  be  somewhat  simpler  to  construct 
the  section  of  dam  adjacent  to  the  Canadian  shore  as  the  first  construction 
stage.  However,  the  primary  source  of  available  rock  is  the  Point  Rockway 
Canal  excavation,  which  is  on  the  U,  S,  side;  and  it  is  proposed  to  construct 
the  U,  S.  section  of  the  dam  first  so  that  it  may  be  used  as  an  access  road  to 
the  remainder  of  the  work.  The  contractor  will  be  permitted,  however,  to  majcs 
his  own  choice  in  the  matter, 

11-03  .   COFFERDAMS . 

(a)  General.  -  The  construction  plan  provides  for  enclosing  each 
stage  of  the  work  within  cofferdams  so  that  the  entire  work  area  may  be  un- 
watered.  Average  bedrock  in  the  area  is  at  approximate  elevation  170,  top  of 
river  bed  overbixrden  varies  from  elevation  I90  to  elevation  22^,   and  the  nazi- 
mum  water  surface  elevation  will  be  about  234*  Th©  depth  of  water  thus  varies 
from  about  9  feet  to  about  44  feet.  The  depth  of  overburden  varies  from  about 
20  feet  to  about  70  feet. 

(b)  Cofferdam  Foundation  Conditions.  -  The  foundation  overburden 
beneath  the  cofferdams  is  variable,  ranging  from  impervious  clayey  silt  to 
pervious  sand  and  gravely  The  general  d istribution  of  the  various  types  of 
overburden  materials,  determined  hy   the  foundation  exploration  recounted  in 
Section  HI,  is  described  in  paragraph  13-02(c), 
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(c)  Type  of  Cofferdams.  -  Conoideration  has  b«en  given  to  aereral 
types  of  cofferdams,  predominent  among  which  were  rock  and  earth  embankment, 
steel  sheet  piling,  and  timber  crib.  Of  these  the  rock  and  earth  embankment 
is  the  least  expensive  in  locations  where  available  space  and  velocities  of 
river  flow  permit  its  placing  and  maintenance;  and  this  type  has  been  used  when 
practicable.  However,  in  the  river  arms  and  in  some  sections  of  the  upstream 
and  downstream  arms,  both  space  and  velocities  prohibited  the  use  of  earth  or 
rock  embankment;  and  it  was  necessary  to  provide  a  different- type  for  these 
locations.  The  steel  sheet  pile  has  the  desirable  feature  of  penetrating  the 
overburden  and  sealing  off  seepage;  but  the  maximum  height  required  above  river 
bed  would  cause  interlock  stress  to  approach  the  maximum  desirable  limit  and 

the  presence  of  numerous  boulders  in  the  overburden  would  make  driving  difficult. 
For  these  reasons,  together  with  probability  that  steel  sheet  piling  in  large 
quantities  will  be  exceedingly  difficult  to  obtain,  it  was  decided  that  the  use 
of  steel  piling  would  be  limited  to  small  quantities  to  be  used  as  a  sealing 
membrane.  The  final  selection,  shown  on  the  general  cofferdam  layout  (Plate 
XI-2)  provides  for  a  combination  timber  crib  and  earth  and  rock  embankment 
cofferdam, 

(d)  Cofferdam  Layout.  -  The  division  of  the  dam  into  two  construction 
sections,  and  the  layout  of  the  cofferdams  enclosing  these "sectiona,  has  been 
made  to  provide  equal  flow  areas  during  each  stage.  The  first  stage  includes 
that  portion  of  the  dam  from  the  U,  S,  abutment  to  and  including  pier  21, 

The  second  stage  includes  the  remainder  of  the  structure.  The  cofferdams  are 
founded  on  the  river  overburden;  and,  in  order  to  protect  the  excavation,  the 
cofferdams  are  in  general  located  not  less  than  200  feet  from  the  limits  of 
the  <hm  except  for  sections  protected  by  steel  sheet  piling  or  constructed 
within  the  unwatered  area.  These  latter  sections  are  located  so  that  a  berm 
of  not  less  than  30  feet  may  be  left  adjacent  to  the  cofferdam  with  slopes 
not  steeper  than  1^  to  1  extending  to  the  bottom  of  the  excavation.  Several 
cribs  of  the  upstream  and  downstream  arms  of  the  second  stage  cofferdam,  ad- 
jacent to  the  cribs  of  the  first  stage  cofferdams,  are  to  be  built  as  a  part 
of  the  first  stage  to  protect  the  river  arm  against  scour;  and  supplementary 
cribs  eire  provided  off  the  river  arm  for  the  same  purpose.  Likewise,  several 
cribs  of  the  first  stage  cofferdam  will  be  left  in  place  during  the  second 
stage  construction  for  protection  against  scour.  The  layout  of  the  river 
arms  of  the  cofferdams  foreach  stage  is  shown  on  Plate  XI -3. 

(e)  Cofferdam  Design. 

(1)  Timber  Cribs,  -  Timber  cribs  will  have  a  width,  in  general, 
equal  to  or  greater  than  the  height;  but  in  no  event  less  than  0,9  the  height. 
Consideration  of  the  various  crib  heights  together  with  the  material  quantities 
and  handling  costs  led  to  the  adoption  of  a  standard  10-foot  pocket  using 
10"  X  10"  timber.  No  special  boltings  will  be  required  as  the  cribs  are  re- 
latively shallow  and  the  rock  fill  will  arch,.  28"  x  7/8"  square  drift  pins 
will  be  used  at  the  joints;  2  pins  across  each  joint.  A  2-inch  sheathing  will 
be  placed  on  the  water  face  of  all  cribs,  except  at  special  sections  protected 
by  sheet  pile,  and  the  water  seal  provided  by  an  impervious  fill  placed  against 
the  crib.  For  the  river  arm  of  the  first  stage  cofferdam  where  it  is  desired 
to  permit  excavation  closer  to  the  cofferdam,  the  2"  sheathing  will  bereplaced 
by  ste«l  sheet  piling  driven  through  the  overburden  to  seal  the  overburden 
and  offer  added  protection  against  scour.  The  river  arm  of  the  second  stage 
cofferdam  is  a  bulkhead  section  to  be  built  in  the  dry  to  connect  the  second 
stage  cofferdams  to  the  completed  section  of  the  dam  and  will  be  protected  by 
a  built-up  water-tight  sheathing.  Inasmuch  as  this  section  is  built  in  the 
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dry,  the  condition  of  the  river  overburden  and  the  need  for  a  sheet  pile  cut- 
off can  best  be  determined  at  the  tiine  of  construction,  A  typical  crib  is 
shown  on  Plate  XI -4. 

(2)  Rock  and  Earth  Qnbankment „  -  A  large  quantity  or  rock  will 
be  available  from  the  Point  Rockway  Canal  excavation,  and  this  rock  has  been 
included  in  the  cofferdam  embankment  to  provide  for  easier  placing  of  earth 
fill  and  to  permit  the  extension  of  the  embankment  fill  to  limits  where  the 
velocity  of  flow  might  otherwise  prevent  placing  of  earth  fill,.  Rock  fill  will 
be  placed  to  the  surface  of  the  water  In  order  to  reduce  the  flow  sufficiently 
to  permit  placing  earth,  then  the  impervious  earth  will  be  placed  against  the 
water  side  of  the  rock  fill.  Rock  fill  will  have  1:1  slopes  on  the  water  side 
and  2:1  slopes  on  the  dry  side.  Earth  fill  will  have  3^1  slopes  and  20-foot 
crown.  Impervious  earth  embankment  placed  against  the  water  side  of  the  criba 
will  have  a  J:l   slope.  All  earth  embankment,  including  fill  against  cribs 
excepting  where  sheet  piling  is  provided,  will  have  a  toe  trench  to  be  bank- 
filled  with  impervious  materials.   It  is  not  considered  that  information  as 
to  the  actual  composition  of  the  overburden  throughout  the  area  has  been  suf- 
ficiently (feveloped  to  permit  delineation  of  the  depths  to  which  such  toe  trenchi 

must  be  excavated  at  definite  locations;  and  it  is  anticipated  that  these 
data  will  be  determined  during  construction,  Qnbankment  fills  in  the  vicinity 
of  the  river  arms  will  be  protected  by  riprap;  otherwise  riprap  protection  is 
not  believed  needed.  The  embankment  against  the  river  arm  of  the  first  stage 
cofferdam  will  be  protected  against  scour  by  a  toe  fill  of  derrick  stone,  A 
typical  embankment  section  is  shown  on  Plate  XI-4». 

(f;  Removal  of  Cofferdams.  -  Inasmuch  asthe  sill  of  the  dam  is  to 
ba  at  elevation  200,  it  will  be  necessary  to  remove  all  cofferdams  to  this 
alevation  in  order  to  provide  for  the  full  efficiency  of  the  structure.  A 
portion  of  the  upstream  arm  of  the  first  stage  cofferdams  lies  across  the  area 

to  be  dredged  for  the  approach  to  the  Point  Rockway  Canal  and  this  section 
must  be  completely  removed » 

(g)  Cofferdam  Materials.  -  In  order  that  the  timber  for  cofferdam 
cribs  might  be  ordered  previously  to  the  final  letting  of  the  contract  so  that 
construction  may  be  more  quickly  initiated,  it  is  planned  that  the  Government 
will  furnish  cofferdam  timbers.  For  the  same  reason,  as  well  as  for  the  reason 
that  materials  made  of  steel  are  difficult  to  obtain,  it  is  proposed  that  the 
Government  furnish  materials  such  as  drift  pins,  bolts,  etc.  The  contractor 
will  be  required  to  furnish  steel  sheet  piling,  since  used  piling  will  be 
satisfactory  and  most  contractors  will  have  or  will  be  able  to  obtain  the 
limited  amount  of  piling  reouired.  Borrow  areas  for  earth  fill  have  been  d es— 

ignated  on  the  plans,  while  a  plentiful  supply  of  rock  will  be  available  from 
the  Point  Rockway  Canal  cut,. 

11-04,   HYDRAULIC  CONDITIONS. 

(a)  General.  -  No  particular  problems  involving  flow  past  the  site 
are  involved.  The  present  velocity  of  flow  past  the  site  at  a^rage  discharge 
is  about  k»5   miles  per  hour  or  6,6  feet  per  second.  Inasmuch  as  the  cofferdams 
have  been  laid  out  to  provide  about  equal  areas  for  flow  during  aich  con- 
struction stage,  the  f low  a rea  will  be  half  the  present  area  and  the  velocity 
will  be  doubled,  creating  an  average  swell  head  of  about  0,7  feet.  The  maxi- 
mum swell  head  will  be  approximately  one  foot.  The  elrvation  of  the  upstream 
and  river  arms  of  the  cofferdams  has  been  placed  2  feet  higher  than  that  of 
the  downstream  arms.  The  elevation  of  the  downstream  c ribs,  in  turn.  Is  set 
It  two  feet  above  the  highest  stag©  of  record  (elevation  233)  or  elevation  235i 
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while  the  downstream  embankments  have  a  4-foot  freeboard  above  the  maximuni  stage. 
Since  the  river  is  not  subject  to  floods,  aad  since  the  site  of  the  dam  is  at 
a  location  which  is  not  subject  to  backwater  from  ice  gorges,  no  protection 
against  higher  stages  is  provided. 

11-05.   EFFECT  ON  OTHER  COrTTRACTS  OR  FACILITIES. 

(a)  Other  Contracts.  -  No  other  contracts  will  be  affected  by  the 
cofferdams  and  diversion,  except  that  the  water  surface  elevation  in  the  vicinity 
of  various  channel  cuts  below  the  Galop  Island  will  be  raised  by  about  1-foot  or 
less, 

(b)  Navigation.  -  Normally,  navigation  proceeding  upstream  past  the 
site  of  the  work  enters  the  Galop  Canal  at  Lock  25  downstream  from  the  dam  while 
navigation  proceeding  downstream  leaves  the  Galop  Canal  at  Locks  2?  and  28  up-  • 
stream  from  the  site  of  the  dam  and  follows  the  river  channel  past  thedamsite. 
During  the  first  stage  of  construction,  it  may  be  desired  to  continue  down- 
bound  navigation  past  the  damsite  since  velocities  in  the  constricted  channel 
will  not  be  materially  increased  over  those  existing  in  the  narrow  channel  im- 
mediately below  the  cfemsite.  In  this  event  it  will  be  necessary  to  require  that 
the  contractor  maintain  proper  lights  and  signals  on  his  structures  and  that 

he  maintains  the  channel  free  from  obstructions.  Otherwise,  navigation  will  be 
affected  during  construction  only  in  that  down-bound  as  well  as  up-bound 
vessels  must  proceed  throught  the  entire  Galop  Canal,  The  Galop  Canal  system 
will  not  be  affected  by  the  construction  of  the  Iroquois  Dam  until  the  pool  is 
raised,  at  which  time  Lock  25  will  have  beenrtised  or  possibly  abandoned. 
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Analyais  of  Design  for  Iroquois  Dam 
SECTION  n  -  Exhibit  1 
Subject!     hydraulic  Data  aod  Peaults   obtained    from  Canadian  Engineers. 

1.  1  considerable   amount  of  work   in  connection  with   compiliation  of 
hydraulic  data  has   been  done  by  the  Canodiao  Engineers,    particularly  by  Mr. 
Guy  A.   Lindsay  of  the  Department  of  Transport.     This  memorandum  summarizes 
portions   of   the  data  furnished  which  it   is  believed  will  be  of  general 
Interest. 

RELAIION  BEI'WEKN  PRECIPITATION  AND  SUPPLIES 
TO  THB  GREAT  LAKES 

2.  Description  of  Watershed.     The  drainage  areas,  water  surface  areaa 
and   the  equivalent   in  cubic   feet   per  second  per  month  of  one   foot 
storage  of  each  of  the  Great  Lakes  are  as  follows: 


Lake 


Drainage 
Area 


SQ.  miles 


Water  Surface 
Area 


sq.  miles 


Equivalent 
of  1   foot 
storage 
per  month 
c.f  .s. 


Supe  rlor 

Mic  higan-Huron 
Erie 
Ontario 
Totals 


80,900 

147,880 

34,680 

34,630 


31,820 

45.410 

9.940 

7 1^40 


337,300 

481,300 

105,400 

79.900 


298,090 


94.710 


1.003.900 


Precipitation.     The  controller  of  the  Meteorologica 
Air  Services  Branch  of  the  Department  of  transport 
on  the   precipitation  on  the  watershed   of  the  Great 
from  I87I   to  1938  inclusive.     In  compiling  this  dat 
was  divided   into  sections,   the  precipitation  in  eac 
ed  by  taking  the  mean  of  the   precipitation  reported 
in  the  section,   and  the  precipitation  on  the  total 
based  on  the  weighted  mean  of  that   in  each  section, 
number  of  stations   from  which  records  were  availabl 
in  1871  to  177  in  1919- 


1  Division  of  tta 
has  prepared  data 
Lakes   extending 
a,   the  watershed 
h  section  obtain- 

from  all  stations 
watershed  was 

The   total 
e  varied  from  22 


4*     Table  No.  1,  attached  hereto,   shows   the  total   precipitation  for  each 
climatic  year,    i.e.,  November  Ist  to  October  31**,   from  1871  to  1938' 
This  is  also  shown  in  diagrammatic   form  on  Diagram  No.   2190.     The 
total  annual  precipitation  has   varied  from  a  maaimum  of  39*69   inches 
in  1879  -  80  to  a  minimum  of  25. 90  inches   in  1894  -  35*     The  average 
orer  the  whole   period  has  been  at   the  rate   of  31*22  iocbea. 
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5.  Supply.     The  annxial  net  supply   to  the  entire  Great  LaVes  System, 
from  I860  to  1939,  has   varied  from  a  maximum  of  339iOOO  c.f.s.    in 
1873  to  a  minimum  of  149,000  c.f.s.   in  1895,  "ith  an  average   for  the 
entire  period  of  238,000  c.f.s. 

6.  The  seasonal  variation  in  supply  swings  between  wide  limits, 
being  highest   in  the   spring  months  and  lowest   in  the   fall.     The 
average  monthly  net  supply  by  months,    from  i860   to  1939 1   has  been 
as   follows: 


Spring  and  Summer 


Fall  and  Winter 


March  - 
April  - 
May 

June 
July     - 


373,000  c.f.s. 
330,000       • 
532,000       • 
423,000        • 
290,000       ■ 


August 
September  - 
October 
November     - 
December     - 
January 
February     - 


165,000  c.f.s. 

83,000 

40,000 

28,000 

64,000 
113,000 
215t000 


Average     430*000  c.f.s. 


Average       -     101,000  c.f.s. 


7«  The  maximum  monthly  net  supply  was  at   the   rate   of  829,000  c.f.g. 

during  May,   I916.     During  November,   I867,   the  draw  on  storage   in  the 
lakes  was  175tOOO  c.f.s.   in  excess  of  the   net  supply. 

8.     Relation  between  Net  Supply  and  Precipitation.     The  period  from 

1871   to  1938  has  been  divided   into  two  periods   from  which  the   follow- 
ing data,  showing  the  relation  between  supply  and  precipitation  to 
the  Great  Lakes,  has  been  deduced. 


Period 


Period 


1871  to  1905         1905  to  1938 


Average  annual  net  supply 
Total  annual  precipitation 
«  ■  ■ 

Net  Supply  as   percent  of 
precipitation 


242,000  c.f.s. 

31,99  inches 
702,000  c.f.s. 

34.4^ 


229,000  c.f.s. 

30.43  inches 

668,000  c.f.s. 

34.  jK 


9.  "A  number  of  studies  have  been  made  by  several  engineers   on  the 
regulation  of  Lake  Ontario  in  connection  with  the  development  of  power  on 
the  St.   Lawrence  and  these  studies  show  that  the  benefit   to  power  operation 
obtained  by  any  of  them  is  not  great."      (joint  Board  Report  1926) 

10.  Mr.  Lindsay,    in  his  recent  studies,   used  the  same  basic  data  as 
the   Joint  Board,   increasing  the  net   supply  as  computed   by  10,300  c.f.s.   to 
compensate   for  the  reduction  of  the  diversion  at  Chicago  from  8,500  c.f.s. 
(assumed  by  the  Board)    to  3,200  c.f.s.    (present  diversion)   and   the  addition 
of  5*000  c.f.s.   from  the  Ogaki  River  and  Long  Lac  watersheds   into  Lake 
Superior   as  contemplated  by  Ontario.     Mr.  Lindsay  also  used   the   •Discharge- 
Stage  Relationships"   for  the  various   locks    (copies   of  which  were  attached   to 
a  memorandum  from  Mr.  Lindsay  to  the  District  Engineer,   dated  September, 
I94O)   and  data  obtained   from  the  U.  S.  Lake  Survey  water  levels  at  Oswego 
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referred  to  the  1935  datum. 

The   following  eBsential   requirements   for  the   regxilation  of  Lake 
Ontario  were  used   by  the  Joint  Board  : 

(a)  To  Keep  the   fluctuations   of   the   levels    of  Lake  Ontario 
within  the  levels  that  it  has  had  in  the  past. 

(b)  To  maintain,   without   impairment,    the   low  water  levels  of 
Montreal  Harbour. 

(c)  To  maintain  low  flows  during  the  winter  period  December 
13  to  March  3I »   ^^  order  that  the  difficulties   of  winter  operation 
may  not  be   aggravated. 

(d)  To  maintain  flows  during  the  first  half  of  April  no 
greater  than  would  naturally  occur,   in  order  to  avoid   the  danger 
of  aggravating  the   spring  rise  during  the   breakup   of   the    ice   below 
Montreal. 

(e)  To  avoid  any  material   increase   in  the   amount  and  duration 
of   the  high  discharges  during  May,    in  order  not   to  aggravate   high 
water  heights   in  Lake  St.  Louis  during  the  Ottawa   floods. 

(f)  To  hold  back   the   natural  eicess   outflow  during  the  early 
summer  months,   in  order  to  raise   the  ordinary   levels   of  Lake 
Ontario. 

(g)  To  secure   the  maximum  dependable   flow   throughout   the   year 
for  power  operation. 

To  these  requirements  Mr.  Lindsay  added   the   following  a'ditional   one  1 

(h)   To  keep  the   fluctuation  in  monthly  mean  discharges  within 
the   limits  as  existed   in  nature. 

11.  Rule  curves  were  established  for  various  cpeiation  schedules  and 
applied  to  conditions  as  existing  in  the  past  in  an  attempt  to  meet  all  re- 
gulation requirements,   but   in  general   it  was   found  that   cne   requirement 

could  be   ccmpletely  satisfied  only  at  a  sacrifice   in  the   degree   to  which  cthera 
were  met.     of  all  the  schedules  and  variations  studied,  the  adopted  schedule, 
identified  as  method  No.  S*  seemed   to  best  meet  all  requirements. 

12.  By  the  application  of  Method  No.  S>   'to  the  corrected  values  of  the 
net  supply  Mr.  Lindsay  has  computed  monthly  mean  discharges  and   lake  levels 
for  the   period  i860   to  1939.     On  Plate  XI-A  are  shown  the  Discharge   Duration 
Curves,  Curve  A  being  for  natural  conditions  and  Curve  B  for  regulation  under 
Method  No.  5» 

The  mean  and  extremes  compared  with  actual    is  as   follows: 

Regulated  I<iethod  No.  3  Ac t ua  1 

Mean  discharge  2/j2,0C0  c.f.s.  237t000  c.f .s. 

Minimum  monthly  discharge  180,000        •        (Nov. 1939)      li|/j,000        ■ 

Maximum  •  •  310,000        •  31i,00C        • 

Mean  lake  level  2Zj6.^3ft.  2/<5.96  ft. 

Minimum  monthly  mean  2hk-73ft.    (Nov.   1932j)  2ii2.6S   ft. 

Maximum  monthly  mean  22^9. 10ft.    (May  I870)  249.02  ft. 

BACiaVATER  CALCULATluNS  AND  HYDRAULICS 

13*     Backwater  computations  have  been  made  for  both  open  water  and    ice 
conditions   to  determine   the  slope  required   for  a  given  discharge  and  lake   level* 
and   from  this   information  and    the   regulated   flow,   according  to  ?.fethod  No.  5. 
the  head   and   tailwater  elevations   and   the  head  end  pc^iei    available  have   been 
calculated   for  each  month  from  I860  to  1939.     This  information  has  been 
summarized   in  the   form  of  curves   on  the   attached   sheets. 
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Plate  XT-R.      •Power  and   Head  Duration  Cui-vei". 

plate  XI-C      "Envelope    of  Minimum  end  Maximuir  Heads  and  Power 

available   for  various   Discharges   and  Percent   fo  Time". 

lij.     Profiles   indicating   natural  weter  surface  profiles  and   the  extremes 
of  the  calculated  brjckwater  pre^files  are  shown   in: 

Plate  XI-D.      "Tentative  Backwater  Ft cf ilea", 

13'      In  computing  the  available   heed  during   the  winter  months,   it  was 
necessary  to  make   certain  assumptions   as   to  ice  conditions  and  effects   of  ice 
conditions.     Mr.   Lindsay  assumed    "that   the  backwater  slopes  during  January 
and  February  would  be   those    resulting  from  ice   cover  conditions;   during  April 
to  December  15th  open  water  conditions;   and  during  March  and   the  second  half  of 
December  the  average   of  open  water  and  ice  cover  conditions". 

16.      "It  was    (also)   assumed    (by  Mr.  Lindsay)    that  during  January  and 
February  the   tailwater  levels  would  rise  5  feet  above  open  water  conditions 
and  durir^  March  and   the   second  half  of  December  tailwaters  would  be   an  average 
of  open  and   ice   conditions.     Plate  XI-E  shows   the   tailwoter  curve  for  both  open 
water  and  for  assumed   ice  cover   conditions." 
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SECTION  XII 

INVESTIGATIONS   OF  FOUNDATIONS  AND  LiATERlAL  FOR 

DAI«I,   EUfflAI^KLai^nS ,   AND  COrTTRETE  AGGREGATES. 

12-01.      FIELD  EXPLLRATION  OF  FOUNDATIONS  PnloR  10  XlOBER  192|0.- 
Prior  to  October  19ijO,   the  Governments   of  Canada   and   the  United  States  and 
various   private   companies   made   investigations   in  the  vicinity  of  the   Iroquois 
Dam  Site   for  the  purpose   of  determining  the  foundation  conditions.     Most  of 
the   field  exploration  was   of  a  preliminary  nature   for   the   purpose   of  studying 
various   plans  and  layouts  of  the   project  as   a  whole.     Exploration  consisted 
of  drilling  holes   through  the   overburden  by  wash  boring  method  and   into   the 
bedrock  with  core  bits.     Some   of   the    field  logs   of  the  drilling  dene  between 
1919  and   1930  are   on  file  in   the   district   office.     The   location  of  all   drilling 
prior  to  October,   19A0»    is  shown  on  Plate  XII-1,   and   the   record   of  exploration 
made   between  1925  and   1935  is  shown  on  Plate   XII-2. 

12-02.      FIELD  EXPLORATION  OF  FOUNDATIONS  SINCE  OCTOBER  1940. 

(a)  General.   -  Foundation  exploration  at   the  dam,   wing  dams,  and 
cofferdams  since  October  19^0,   conducted  by   the  U.  S.  Corps   of  Engineers   for 
the  purpose  of  obtaining  information  for   final  designs   included  extensive 
geological   reconnaissance,  drilling   in  overburden  and   rock,   excavation  and 
sampling  of  test  pits,   test   trenches,  and  auger  holes,  and   the   determination 
of  bedrock  elevations   by  the   seismic  method.     The    location  and   extent   of  the 
exploration  at   the  sites  are   shown  on  Plate  XII-1.     Complete   reports   of  the 
drill  holes,   and   notes  and  computations  of  the   seismic   investigations  are   on 
file  in  the   district  office.     Records   of  the  drilling  and   test   pit   information 
are   shewn  on  contract  drawings   QJ)-l-l/3*   QP-1-1/6  and  QD-1-1/7*     All  soil 
samples   and  rock  cores  are   stored   in  the  district  Soils  Laboratory. 

(b)  Drill  Holes.   -  Holes  were  drilled   in  the   overburden  and   rock 
with  diamond    core  drilling  equipment  using  3i"inch   casing  in   the   overburden 
and   2-l/8inch  bit   to  obtain   rock  cores.     The   overburden  w::S   dry  samples   using 
a  2-inch  sampling  tube  at  %  of  the  holes.     Soil  samples  were  tsken  at  approxi- 
mately 5"foot   intervals   or  at  changes    in  material,  and  wash  boring  between 
samples  was  pennitted.      No  overburden  samples   were   taken  at  two  holes.      A 
total   of  36  holes,    including  3  >^^   ^^e  entrance   of   the   Point  Rockway  Canal,   was 
drilled  at  the   dam  and  wing  dams  with  a  total   footage   of  1, 955*0   feet    in  over- 
burden and  2371   feet    in   rock. 

(c)  Seismic  Investigations.   -  Seismic    investigations  were   conducted 
in   the  vicinity  of   the   dam  on  both   the   Canadian  and  New  York  abutements   to 
supplement   the   drill  hole    information  for  determining  the  location   of  bedrock. 
The  method  used  was   developed  by  E.   P.  Shepard  ,  Senior  Physicist,   Office  if  the 
Chief  of  Engineers    (for  brief  description,   see  article    "The  Seismic  Method 

of  Exploration  Applied   to  Construction  Projects"   by  E.    R.   Shepard,    the  Military 
Engineer,  September  -   October  1939)  •     A  total    of  18  seismic   lines  was   fired 
in   the  vicinity   of  the  dam  site. 

12-03.      E^LORATION  OF  MATERlALb  FOR  EMbANtCMENTS  AND  CONCRETE  AGGREGAIES. 

(a)      Earth  Fill.   -  Test   pits,   test   trencheS,   and   auger  holes  were 
excfavated  and   sampled  adjacent   to  the   site   to  locate   suitable  borrow  neterial 
for   the   earth  embankments  and   cofferdams.     The    test   pits  were  excavated    to  a  depth 
of  approximately     6  feet   and,   whenever  possible,   auger  boring  was   extended 
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below  this  depth.     In  general,  bag  and    jar  samples  and  photographs  were  taken. 
1  total   of  13  test   pits  and  3  test   trenches  was  excavated.      Resides   test   pitting 
and  trenching,  k  holes  were  augered.     On  the  basis  of   the   information  obtained 
from  the   test   pit  exploration  and   general  geological   reconnaissance,    the   borrow 
areas   shown  on  contract  drawing  Ql)-l-20/2  were   selected.     Prior  to  construction, 
additional  exploration  should  be    completed   to  determine  definitely  the  suit- 
ability of  the  materials   in  these  areas.     Suitable  earth  materials  may  also  be 
obtained   from  the  excavations   for   the   dam  and  Point  Rockway  Canal  as  determined 
by  the   explorations   for   the   design  of  these  structures. 

(b)  Rock   Fill  and  Riprap.   -  No  additional  exploration  for  material 
for  rock  fill  and  riprap  w£.s   required  other  than  that  for  the  design  of  the 
dam  and   Point  Rockway  Canal.     Suitable  and  a  sufficient  quantity  of  rock  may  be 
obtained  from  the  excavation  for  the  dam  and  canal. 

(c)  Bank   Run  Sand  and.  Gravel.   -  The    exploration  to  locate  suitable 
materials  for   the  sand  and  gravel  backing  for  the  embankments  and  road  gravel 
was  made   in  connection  with  the   exploration  for  concrete  aggregates.     There  are, 
in  the  vicinity,   several  small  deposits   of  ssnd  and  gravel   from  which  suitable 
BDBterial  can  be  obtained.     Some  suitable  mateiial  may  be   obtained  fron  the 
excavation   for  the   dam. 

(d)  Concrete  Aggregates.   -  Exploration  to  locate  suitable   sources  of 
concrete  aggregates  are  being  conducted.     It  is  planned  that  the  explorations 
will  be   completed  so  that   information  will   be  available  prior  to  letting  of  the 
contract.     Many  deposits   of  sand  and   gravel  within  a   radius   of  25  miles   of  the 
site   have  been  sampled  and  representative   samples  have  been  tested  in  the  Central 
Concrets  Laboratory,  West  Point,   New  York,   to  determine   the   suitability   of  the 
materials  for  concrete  aggregates.     All  rock  quarries   in  the   vicinity  have 

been  sampled  and  the  materials  tested   in  Central  Concrete   Laboratory.     Tests  are 
being  made  to  determine   if  the  rock  excavation  in  the  Point  Rockway  Canal   is 
satisfactory  for  aggregate.     Studies  are   being  made  to  determine   if  suitable 
stone  sand  can  be  produced  from  local  rock   for  fine   concrete   aggregate.     Na- 
tural deposits  of  sand  or  sand  and  gravel  are  being  explored  which  are   outside 
of  a  25-mile  radius  and  are   near  a  railroad  or  near  the  St.  Lawrence  River. 

12-04.     I^ETHOD  AiNiD  EXTENT  OF  FIELD  TESTS.   -  During  the  current   investigation, 
the  bedrock  was   pressure  tested  at  I5  drill  holes   in  the   vicinity  of  the   dam 
site.     The  tests  were  made  using  standard  pressure   pumping  equipment.     The  data 
of  the   tests  were  recorded  on  the   drill  hole   field  logs  which  are   on  file   in  the 
District  Office  and  the   results  of  the   tests  are  shown  graphically  on  Plate 
XIII-1. 

12-05.     METHOD  AND  EXTENT  OF  LABORATORY  TESTS  AND  INVESTIGATIONS. 

(a)  Soil  Tests.   -  Due   to  the   type   of  overburden  materials   in  the 
foundations,  materials  available   for  embankment,   construction,   and    the   size  of  the 
earth  embankments,   an.  extensive   program  of  soil   testing  was   not  made.     All  soil 
samples  were    classified  using  the  M.J.T.  scale   of  classification  and   recorded   in 

a  final  report  of  each  hole.     The  grain  size  distributions  of  a  sufficient  number 
of  samples  were   determined  by  the  usual  sieve  and  hydrcmeter  methods   to  serve 
as   a  guide  in  the   classification  of  all  samples.     General  geological  descrip- 
tions  of  the   overburden  in  each  drill  hole  were  prepared  after  studying  the 
laboratory  classification  and  the   field   logs.     Moisture   contents  on  a  fe/<  samples 
were  detennined.     No  specific  gravity,   natural  density  determinations,   shear  or 
permeability  tests  were  made. 

(b)  Rock  Tests.   -  No  laboratory  tests  have  been  made  to  detennine  the 
shearing  strength  of  the  bedrock  since  by  visual    inspection  it   is  known  that  the 
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rock  is  oui table  for  the  streaaes  to  b«  imposed.  The  bedrock  is  sound  and 
durable  and  other  tests  are  not  required. 
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SECTION  XIII 

DESIGN  OF  mBAlKMEmS  AND  FOUNDAl'ION  FOR  THE  DAM 

I3-OI.     GENERAL.   -  The  design  of  the  embankments  and  dam  foundation 
involved  a  study  of   the   foundation  conditions   and   characteristics,   a  study  of 
the   characteristics   of    the  available   embankment  materials,    the   choice   of  a 
section  which  will   utilize  economically  the  available  embankment  materials  and 
will   be   safe  under  any  conditions.     The  methods   of  extent    of  the    investigations 
to  determine   the   characteristics   of  the   foundation  and   embankment  materials 
have   been  described   in  Section  XII.     This  section   includes  a  description  of  the 
results   of  those   investigations  which  are   pertinent   to  the  design,   a  discussion 
of  the   choice,   economy,   and  design   of   the  embankments,   and  a  discussion  of  the 
foundation  treatment   for  the  dam.     The  design  of  the   cofferdam  is  described 
in  Section  XI. 

13-02.     GEOLOGICAL  FEATURES  AND  CHARACIERISTICS  OF  FOUNDATION  MATE  REALS. 

(a)  Description  of  Site.  -  The  dam  site   is   located  across  the  St. 
I^wrence  River  and  extends  from  Iroquois  Point   in  Canada   to  the  New  York  mainland 
near  Point  Rockway  as  shown  on  Plate   XII-I.     There  are   no  bedrock  outcrops  at 
the  site,  and  the  river   is  entirely  controlled  by  glacial  drift.     The  bedrock 

in  general  slopes  to  the   northwest   into  an  apparent  pre -glacial  channel  which 
crosses  the  centerline  of  the    dam  near  the   left  abutment.     The  overburden  in 
the  abutments  and  upstream  frcm  the  centerline   near  the  right  abutment   is  com- 
pact glacial  till  which  may  be  underlain  by  sand   and  gravel  lying  on  the   bedrock. 
Other  sections   of  the  river  valley  are   filled  with  variable  deposits  varying 
from  silty  sand,  gravel  and  boulders  to  previous  gravelly  sand.     These  deposits 
are  probably  washed  material  dropped  from  ice   into  standing  water.     A  boulder 
pavement  with  same  sand  and  gravel  beds  it  believed  to  occur  on  the    river  bed. 

(b)  Bedrock . 

(1)  The  bedrock   at  the  site   as   shown  by  cores  recovered  from 
drilling  consists  of  dolomite  with  a  few  insignificant  thin  beds   of  shale,   sand- 
stone  and  limestone ♦     This  rock  is  part  of  the   Beekrnantown  formation  which  is 
lower  Ordoviciaji  in  age.     Tentative  correlation  of  the  strata  from  drill  cor«s 
shows  that  the  bedding  is  almost  horizontal,    conforming  to  the  general,   very  gen- 
tle northerly  dip  of  the  strata  in  the  region*     Bedrock  contours  drawn  from  drill- 
ing and  seismic  data  ajid  from  soundings  prior  to  1940  are  shown  in  Plate  ITT-1. 

(2)  Several  drill  holes   at  the   site  encountered   fault   zones. 
D-1050,   D-1053,  D-1356,   and  D-1357  showed  badly  brecciated  and  slickensided 
zones  in  the  rock.      In  D-IO43,  D-1159 1  and  D-1290  and  D-I296  some   evidence   of 
movement  or  badly  broken  zones  in  the  rock  were  found.     The   first  evidence   of 
faulting  at   the  site  was  discovered   in  D-1053  where  the   rock  was  badly  breo- 
ciated  and  partly  re  cemented.     Plate   XIII-2  shows  a  photograph  of  the  rock    core 
recovered  from  this  hole.     During  the   initial  stages  of  exploration,   the 
centerline  of  the  dam  was  located  near  D-I053  so  three  holes,   the  positions 

of  which  are   shown  on  Plate  XII-1  and  in  detail  at   the  top  of  contract  drawing 
QD-1-1/4*  were  drilled  to  determine  the  attitude   of  the  fault  plane.     Only  one 
of  these  holes,   D-1159i   encountered  any  indications   of  movement   in  the   rock* 
D-1509,  however,  drilled   later  from  a  float   in  the  river,   encountered  a  major 
fault  zone.     The   other  scattered  holes  which  shov.ed  evidence   of  movement   are 
near  the  right  abutment.     Thus  the  attitude   of  the   fault   or  faults  has   not   yet 
been  clearly  defined,  and  it   is  believed   that  the   rock  is   fractured   in   irregular 
zones  with  smaller  gash  faults  extending  from  the  main  plane  of  movement.     There 
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are    nc  indications   from  drilling  that   the  fault  zone   crosses  the  present  axis 
of   the  dani. 

(3)      Pressure   pumping   tests  were   conducted  at   I5  holes.     Because 
of   freezing  weather  conditions,    the    results   of  some  of   the   tests   are  not   ccnsidertd 
entirely  reliable.     Using  the  most  reliable  data  from  tht   tests,   the   leakage  in 
each  hole  below  the.  given  elevations  was   plotted  and    is  shewn  graphically  on 
Plate  UII-l.     Although  broken  along  bedding  planes   and   joints,    the  rock  over   the 
entire  site   is  generally  sound   and   unweathered  except  in  the   vicinity  of  the 
faulted   zones.      In  these   zones   the   rock   is  shattered   arjd    in  some   cases   badly 
crushed.     A  few   recemented  fault  zones  were  encountered  but   the  major  brecciated 
areas  are   open  and  uncemented.     Plates  XIII-2  and  XIII-3  Q^e   photographs   of 
fault  breccia   from  drill  hole  D-1033*     Water  under  artesian  pressure  was  en- 
countered at  several  of  the   drill  holes. 

(c)      Overburden.   -  The  general  overburden  relations  along  the  axis 
of  the   dam  and   200'  upstream  and  downstream  from  the  dam  are   shewn  by  the  geo- 
logical profiles    m  Plates  XIII-4  and  XIII-5*     The   overburden  in  both  abutrntnta 
and  in  the  river  channel   upstream  and  along  the   cneterline   near  the   right  abuV 
ment   is   largely  a  compact  glacial   till   composed  of  slightly  clayey  very  silty 
and  gravelly  sand  with  scattered  boulders.     There   is  a  superficial  deposit  of 
sandy  silt  on  the  right  abutment.     In  the   river  channel   near   the    left  abutmai  t, 
and  downstream  from  the   centorline,   the   overburden  is  largely  variable,  ali^tly 
silty  to  silty  gravelly  serd  with   numerous  boulders.      On  the  bedrock  surface 
beneath  the   till   and    the  variable   silty  gravelly  sand  are   scattered  deposits 
of  uniform  fine    to  medium  send.     Altho\igh  sane   of   the    overburden  samfles  are 
believed  to  be  unreliable  because  of  washing  during  drilling,   there   is  evidence 
that  in  the   variable  silty  gravelly  sand  deposits  near  the  left  abutment    there 
are   relatively  pervious   zones   or  lenses   composed   of  fairly  loose,   gravelly  sand. 
Water  under  artisian  pressure  was  encountered   in  these   deposits  at     several 
locations.     On  the   river  bed  are  scattered  deposits    of  boulders  and  gravelly, 
slightly  silty  sand.     Typical  grain  size   curves  of  the  various  materials  are 
shown  on  Plates  XIII-5i   XIII-7t  and  XIII-8.     The  estimated   coefficients   of 
permeability  of  the  materials  are:   for  the  gravelly  sand  0.01  to  0.02  cm. /sec. 
for   the   variable,  slightly  silty  to  silty  gri felly  sand  0.00001  to  0.001  cm./ sec. 
The  compact  till   in  the  abutments  has   a  coefficient    of  approximately  O.OCOOOOl. 
The  angle  of  internal   friction  of  all  overburden  material    is  estimated   tc  be 
greater   than  ^^  degrees.     The  water  contents  determination  of  till  samples   in- 
dicates  that  the  compact   very  silty  till   in  the   j»butments  has  a  unit  weight  great- 
er than  130  pounds  per  cubic   foot. 

\ 
13-03.      AVAILABILITY  AND  CHARACTERISTICS  0?  iMBAMCMENT  MATERIALS.  I 

(a)  General.   -  The  materials   for  the  embankments  will   be  obtained 
from  the   structure  excavatior^  from  borrow  areas,   shewn   on   ccotract  drawing 
QJD-1-29/2,  and   from  gravel  deposits   selected  by  the   contractor.     The  borrow 
areas  for   the  earth  fill  section  contain  the  most  economical  materials   in  the 
vicinity  which  are  suitable   for  a  safe  design.     The   following  paragraphs  des- 
cribe the  characteristics  of  the   deposits   and  materials  to  be  utilized,  as  deter- 
mined by  the    investigations  described   in  Section  XII,  which   influence  the  design 
of  the   wing  dams  and  abutment   embankments. 

(b)  Earth  Fill .   -  The  materials   for  the  earth   fill  sections   of  the 
wing  dams  and  abutments  and   for  backfill  will   be   obtained   from  the   structure 
excavation  and   from  the   borrow  areas.     Prior  to  construction,   the   borrow  areas 
will   be   thoroughly  explored   to  determine    the   location  of  the   most   suitable 
material.     The   material   within  the   areas   shown   is   in  excess   of  that  required, 
to  permit   a  selection.     The  material  within  these  areas   is   in  general  a   ccmpact 
ailty  gravelly  sand  with  scattered  boulders  and  cobbles.      Material  that  will  be 
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selected  for  the   embanlunenta   from  the   borrow  areas  and  frcm  the   structure  ex- 
cavation will   be  well  graded  silty,  gravelly  sand  aod   of   the  material  passing 
the  i»  sieve,  at   least   3O5C  by  weight   shall   pass  the  No.   200  sieve.     Typical 
grain  size   curves   of   the  material    that  will   be   selected  are  shown   on  Plate 
XIII-9*     Based  on  experience  with  similar  material,    it   is  estimated  that   the 
material  will  be   ccmpacted   to  a  dry  weight   of  125   pounds   by  six  passes   of  a 
sheepsfoot  roller.      It   is   estimated   that   the  material  when  ccmpacted  will  be 
slightly  cohesive,  will   have  an  angle  of   internal   friction  greater  than  35 
degrees,   and  the  average    coefficient   of  permeability  will  b e  less  than 
0.00001  cm.   per  sec. 

(c)  Sand  and  Gravel.   -  Sand  and  gravel    for  the  backing  under  the 
riprap  will  be  obtained  from  sandy  gravel  deposits   in  the  vicinity  or  frcm 
structure  excavation  if  available.     There  are  within  15  miles  of  the  site  sobII 
superficial  deposits  of  sand   and  gravel  containing  material  which  is  believed 
to  be  suitable . 

(d)  Riprap .   -  Material   for  riprap  for  the  wing  dams  will  be   obtained 
from  structure  excavation  and   from  embankment  materials.     The  rock  obtained 
from  structure  excavation  will  be   composed  mainly  of  sound  dolomite. 

15-04.     TREATMENT  Of  EAM  FOUNDATION.   -  The  foundation  for  the   concrete 
dam  will   be  sound  bedrock.     All  loose,  weathered  or  badly  fractured  rock  will 
be  excavated  to  produce   a  suitable  foundation.     Prior  to  placing  concrete,   the 
foundation  bedrock  will   be  thoroughly  explored.     Present  exploration  indicates 
that   no  grouting  will  be   necessary  for  consolidation  of  the   bedrock.     It   is 
believed  not   necessary  to  grout  to  prevent  seepage  through  the  rock  since  the 
water  head  on  the  dam  is  small.     If  any  faults   cross   the  base  of  the  dam,   the 
zone  will  be  thoroughly  grouted  and  sealed. 

13-05.     WING  DAM  SECTIONS.  -  AS   the  design  progressed   to  its   final  stage, 
the  sections  shown  on  contract  drawing  Qp-1-20/1  were  developed.     Initial  sections 
were  the  same  except   for  details   of  the   riprap  blankets.     The   top  width  of  the 
sections  were  governed  by  the  width  necessary  for  the  highway  and   future  rail- 
road.    The  earth   fill  will  be   compacted  to  produce  a  uniform  heterogeneous 
material,   free  frcm  voids.     The  earth  fill  will   not  be   compacted  excessively 
since  a  small  amount  of  compaction  will  produce  a  material  with  the  inquired 
characteristics.     The  essential   features   of  the  wing  dam  embankments  will  be  as 
described   in  the   following  paragraphs. 

(a)  Impervious  Features.   -  The  embankments  will   contain  an  earth  fill 
section  of  material  having  a  small  coefficient  of  peimeability.      (See  paragraph 
13-03(b)).     The  earth  fill  will  be  compacted  with  sheepsfoot  rollers,   the 
central  section  more  thoroughly  than  the    outer  sections.     The  compacted  earth 
fill  will  extend  a   few  feet   into  the   foundation  overburden  to  provide  a   cut-off 
in   the  upper  overburden  materials.  Compacted  earth   fill  will  encase   a  part  of 
the  bulkheads. 

(b)  Drainage  Features.    -  As   the  normal   differential  head   of  v»2ter  on 
the  wing  dams  will    be  less  than  5'  and  the  maximum  will  be  only  19 '»  no  special 
drainage   features  are   proposed  to  control  the  small   quantity  of  seepage   through 
the   embankments.     Riprap  placed   on  a   layer  of  sand  and  gravel  backing  will 
protect  the  downstream  slope  from  any  possible   erosion  caused  by  the  phreatic 
line  emerging  on  the  downstream  slope. 

(c)  Slope  Protection.   -  The  slopes  of  the  embankments  will  be   protected 
against  wave  wash  erosion  by  heavy  riprap  underlain  by  small   rocks   and   sandy 
gravel.     Slopes  above  elevation  254»5  will  be  protected  with  seeded  topsoil. 
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13-06.      BiJOCFILL  AKD  ABUTIJENT  TREATiffiNT.    -  Backfill  around   the  bulkheads 
will   be   conpacted  earth   fill   of  material  as   described   in  paragraph   13-03(b)  . 
•Hie  materials  will   be  obtained   from  the    structure  excavation  or   froc  borrow  areas. 
The  abutments  will  be  excavated   to  the  slopes   shown  on  contract   drawing  Qp-1- 
10/1,     The   slopes  will  be   be    protected  with   riprap.     The  riprap  on   the   slopes 
upstream  and  downstream  from  the   bulkheads  will    insure  against  erosion  which 
may  be  caused  by  currents   or  wave  wash. 

13.07.     ANALYSIS  OF  EMBAM<MEi\T  SECTION.   -  No  mathematical  analyses   have 
been  made  of  the  embankment  sections.     Such  analyses  are   believed   to  be 
unnecessary.      Based  on  experience  with  similar  materials   and   sections   it   is 
believed  that   the  sections  have  ample   safety  for  stability  and   that   the 
quantity  of  seepage   will    be   very  small.     Sufficient   freeboard  has  been  provided 
to  compensate   for  any  settlement  which  might   occur. 

13-08.      ECONOMY  OF  CONSTRUCTIGW.   -  The  e&baakments  will   be   composed   of 
suitable  earth  and  rock  materials  from  the  structures  excavations   and  from 
nearby  borrow  areas.     Provisions  have  been  made  to  utilize   all  of  the  stone  and 
boulders   from  the  earth   fill  material.     Sand   and   gravel  for   the  backing  will 
have   to  be   transported   to  the   site.     However,    the  design  is  such  that  the 
quantity   of  all  materials  not  available  at  the  site   is  a  minimum. 


13-4 


WAR   DEPARTMENT 


CORPS  OF  ENGINEERS.   U.  S.  ARMY 


ST.    LAWRENCE    RIVER    PROJECT 

IROQUOIS     DAM 
PLATE     IX- f 


U.  S.  ENGINEER  OFFICE.   MA8SENA.  N.  Y. 


\cn-Br 


Qo-A-ieo/i 


sli 


PLATE     X-  I 


PLATE     X-2 


PLATE    X-3 


41 


■ 

«l 

■ 

:    I 

1 

a 

d 

pj 

in 

CM 

1^ 

s.        5  1 

¥ 

E: 
UI 

in 

tn 

CM 

TT 

in 

1 

.  £<px  : 

cr 

>  O  <^  >  ""    - 

IE 

m 
Ui 

in 

OS 

o6 

CM 

lO 

1 

5  ^  ^  s   ; 

•o 

O 

> 
K 
UJ 

U 

n- 

</) 

• 
a. 

-1 

CM 

~ 

u 

o 

inu. 

Si             1 

^  "                    1 

S    — '   >-    ^   0- 

• 
in 

0) 

(0 

If) 

in 

rO 

u. 
o 

z 
o 
t- 
o 

■z 

3 
u. 

f  ■ .«-                 1 

3 

">. 

CO 

1- 

u. 

>- 

o               « 

1 

w     c 
1 

• 

?     5 

o> 

<n 

CM 

§ 

5        ^|: 

- 

o 

6      o 
—      o 

C> 

S 

9 

m 

'' 

z 

UI     u. 

< 

:           i  o 

o' 

M 

CO 

o 

<0 

o      • 

E  ; 

u 

a.     EC 

-J  a. 

S 

»- 

o 

o 

o 

o 

01 

r~ 

m 

o 

UI 

CM 

■o 

* 

o 

N 

• 

> 

X 

c 

^ 

w 

K 

» 

Mm 

I 

■ 

in 

j. 

i 

,i-6l                     1 

z 

o 
o 

a. 
3 

g 

,£92 

»»i         "l.ti 

rTT 

TTT'"^' 

■* 3 

z 

3 

,2* 

o 
o 

°           ^-,-r-,-T-T-TTTnT 

TTTT 

"III  IT' 

1 

<Si£l 

♦ 

OJ 
M 

1 — - — 



, — ] 

r 

' 

/ — 1                      I 

> 
• 

ui 

It 



^ — /                      1 

^  . 

i 

— /                       1 

w 

1 

^ 

h 

— /                       I 

3: 

f 

=-f 

-=^- 

"o 

f- 

— /                        I 

/- 

— /                        1 

*^ 

ir— /                          1 

7 — /                            1 

«==! 

1                                       — 

r — '                             ■ 

-- 

>  " 

h- 

1 

o 

lO 

lO 

lA 

- 

^ 

♦ 

m 

— 

CM 





1-  : 

■ -m 

. 

P 

OD 

, 

CM 

z4 

5       o 

^ 

— 

i 

t     t           "5 

r^ 

ia 

a 

. 

^-^- 

1 

w 

s   s 

<0. 



,     . 

, 

^ 

17 

£    <c 

_ 

. i_. 

"^S-    ' 

M 

7 

i    • 

l^f^'iS 

V 

. 



>(921r'0l 





.     S     5 
?     S     ? 

^ 

1 

<■ 

: 

j- 

-h1    S    i    ^            "-^     1 

^=/     :  °   s 

.  -  ■■*  ■■■ 

, 

^7     '11 

><I><TXT> 

<IXLX 

;•  -     \£ 

A    1 

;■■.■. 

■ 

^     1  1  1 

L 

a 

1 

^ 

ip^^^^ . 

1 

— ( — / 

-Kr    '^    "-                       1 

1 

V 

/ 

— / 

- 

1 

1 

^            1 

f 

V/iSii 

wrr* 

)7',i>' 

1 

o 

^■11.^ 

-^XLUlUi  1  1  1  1  1  IJJ^ 

1 1 

f 

L 

I!   1 
i-iii 

TT" 

ID 

o/JJTo 

c 

c 
• 
E 
o 

>: 

o 

o 

E 
_                                                                                            o 
o                                                                        •■                 E 

9 

u 

.^2c 

n 

oo 

I                                    i 

C 
3 

• 

i.                   ] 

-  ^               m 

• 

II                                                                               J 

>  4                 • 

i               o: 

o 

—                                                                             'Z 

■           1 

^                                                    i 

?         1 

> 

O 

o 

o 

o 

:        E      1 

0> 

r- 

in 

U                                                                                                                       C                               3                     1 

UI 

O                                                                                      O                       =               I 

in 

^     • 

>- 

§ 
(£ 

UJ 

1    1 

o 

O 

IS 
CO 

o 

t- 
u 

< 

E 

I                         i 

o     o 
o     o 

1    s 

w 

•£.      o 

UI 
(E 
U. 

a. 
E 
UJ 

Q.      C 

1- 

s 

O        M 

J    ! 

c 

O 

z 

> 
(0 

& 
tn 

IC 

S 

? 

o 

m 

-                                                            2 
< 

^  =   1    i     1 

o 

Z        —         '^              I 

1- 

o 

z 
o 
o 

a. 

1- 

:                           s  r    s    r     1 

•                                                                                              •        £           C             O                  ■ 

3 

> 

CO 

d 

CVi 

CM 

CM 

-1 

~                                                    >     en      -       in          1 

(/)*   in"    to      zls         1 

PLATE     X-4 


E- 


o  Z  ^ 


4,: 


•O    TJ 


a  >.   c 


-  °  p 

O      O      M 

*-  —   o 

o  *  3  lO 
o  esj  —  ^ 

a  •  °  ° 

Zl       sua 


^   E 

»  -    o  O  - 

o  S  **  CM  • 


J     «> 


a  c  *  *  Z 

?  °  =  ;;  <• 

^  '  °  ° 

o  <0  -  - 


"   •         o 


>« 

a 

>> 

fj 

E 

u> 

^ 

tf) 

lii 

d- 

in 

m 

in 

0: 

(/> 

^. 

_ 

0 
> 

• 
0. 

111 

> 

« 

u>' 

M 

in 

10 

ID 

"~ 

-1 



K 
U. 

3 
U. 

\      0 

0 

\  a 

♦ 

z 
0 

a\ 

— 

t- 

O*       k. 

.E     0 

0 

r^ 

z 

•w      0 

10 

0 

—     a 

d 

0 

«n    u. 

c      ^ 

.2    fe 

ro 

-03 

U> 

«      m 

; 

0      m 

a.     K 

9< 

0 

m 

Ui 

~" 

tK       a 
UJ  o  *^ 


^zOz 


01 — 


Z    o 

"5    £ 


q: 


~ 

0 

"*■ 

• 

• 

9 

> 

in 

V 

(/) 

«r 

yi 

ill 

PLATE     X- 5 


IVER 

DAI 

ESIGr 

TYANALYSIS 
BULKHEAD 

R   MONOLITH 

lENCE  R 

OIS 

ISOFD 

"ABILI 
AST 

63' PIE 

-2^ 

CO 

q: 

Elev. 

o 

0) 

oc 

o 

o      ^ 

K 

—  O    3 

i>- 

05 

bl 

^ 

»         » 

uj 

J) 

l/> 

^ 

O         • 

bl 

o. 

a     IT 

b 

J 

11. 

lii 

O 

.«* 

fO 

«o      o- 

1 

in 

1  <n 

o 

o     .^ 


111 

LyJ 


»    ^ 


.  9  0>  *- 


±1° 

as 


PLATE     X-6 


>> 

a 
E 

UJ 

^   d 

in 

oe 

«■ 
in 

^ 

a 

o 

c 

• 

> 

_5 

kl 

CO 

W 

» i 

<0 

CM 

°^  E 

111 

M  « 

♦ 

at 

0  0 

K 

-1 

H    : 

_   \ 

0 

•T 

0  ^ 

c                                   2;   i 

c 

o 

3 

w  \ 

1*5 

CM 

•                                             UJ  ^ 

0 

p 

u. 

i    \ 

>-o                             o*- 

^ 

o 

z 

c     o 

00 

CO 

T 

-1  •»                             ->  Z 

3 

w 
• 

o 

O      o 

—                                                     '    K 

u 

( 

%  £ 

0 

0 

2-                       -  ^ 

2   •                                               So 

1 

c     ^ 

?    1  i                       a» 

(O 

w                                                                  0 

» 

•  * 

A                                                «i     ~ 

-^3 

(/)                                         «-    '^ 

«       « 

CM 

10 

._      — 

3      • 

E    * 

( 

L     OC 

..    0 

>- 

0 

J  ^ 

• 

CM 

0 

UJ 

OJ 

c^ 

1 

1 

i 

a 

3 

1 

Ml 

1- 

c 

a 

4 

. 

c 

f 

"i 

1. 

*■ 

L              ,   - 

> 

0. 

CC  CI 

3 

."/nzti 

• 

<s 

* 

10 

3 

.0/II9  1 

"q 

."ins  11 

*  ."/I  9 

1 

H 

■n-T-rrrn 

nrrrr 

^    ^ 

l^flTT 

^^.--■*T~ 

V 
* 

f         L 

j — / 

» 

0 

I 

5 

1 

0. 

I 

) 

- 

^^ 

I 

7 

noes 

0 

M 

- 

V 
10 

- 

rj  "5 

E 
• 

'0 

> 

f 

/ — / 

\ 

-H  ■= 

,  I- 

? 

* 

,         t 

^ 

-    -il  I  s 

l^. '       •  ••^^-^^• 

'. 

..^     ;      .      r 

r__^- 

~a> 

10 

Q        «    o: 

r 

' 

^■. ' 

izin^ 

: '— 

.■ 

1^ 

1          9     ^ 

1 

r  ~l    A      »-     = 

L 

. 

' 

- 

.  -  n 

— fiy^  5  : 

p" 

n                       r- 

* 

-; 

ilfrfrO'lZ    ^ 

;    •*■ 

^099^5 

>'   B    2    , 
5    5.^ 

m 

°i    •  = 

•    I    ° 
"  ^    1 

^     -o     ^ 

0>                 _ 

— } — 7     '     "^      c      c 

O                                    ! 

K>        _ 

—         D         3 

"~ 

- 

J,    . 

d        0         0 

.^     U.      u. 

— ilx^ 

.  '      . 

,■       . 

-.,,  ,,. 

; 

i-ii. 

tiLUUi:! 

[ 

L      ^/HZI 

i              />tt<! 

*"" 

o 

"/^g'i 

(0 

0 

▼ 

lO 

1 

N 

1          .19  91           ■« 

> 

u> 

c 

• 

• 

liJ 

3 

S 

X 

> 

9 

3 

-i 

" 

m 

"c 

.. 

^ 

0 

0 

3 

• 

OJ 

01 

u 

UJ 

CM 

0 

o 

> 

LI 

-03 

f^ 

CD 

I! 

z 

0 

UJ 

»       m 

tC 

in 

u.    ■- 

UJ 

a.    £ 

i   <2 

«• 

4 

IT 
U. 

r 

c 

>-   0. 

0 

O 

u 

>*  Z- 

0 

10 

-I 

z 

z 
o 

K 

Q 
Z 
O 

u 

3      0 

u. 

a. 

<D  5 

< 
t— 

• 

CO 

-                                                           CM 

1                                                              1 

UJ  1, 


01 


<?" 


en 


q: 


>]iijt: 


to 


e, 


(/)</)(/) 


^ 


PLATE     X-  7 


^ 

2 

1 

* 

o 

♦ 
li 

i« 

o 
o 

5 

> 

toi 
W 
III 

K 

^ 

Z 

o 

t- 
5 

z 

a, 
E 
UJ 

0) 

«> 

.-3 

(M 

UJ 

^ 

• 

Li-l*/\  IJ-    2      .* 

o02  o  <  ^o 

*■ 

o1 

<0 
to 

It 
o 

t- 

u 

2 

E 

1                                           ' 

at 

q 

w 
c 

1 

•* 

3 

la. 

s  \ 

ci 

c\! 

> 

5                     UJ  2  ° 

UJ    a    « 
4                                      -*Z    ■ 

Is!           s 

CD 
CM 

o 
z 

o 
u 

=    o  '                    o 

<n    la.  ^ 

6 

CD 

4 
►- 
01 

:                  So 

6* 

9i 

£   Si                 r^ 

M 

I    ^ 

"! 

■  ^ 

*;                                       ••  — 

M 

—  ea 

* 

in 

</)                                      _  — 

> 

o     • 

-J  a. 

III 

1 

> 

o 

O 

H 

• 

CM 

o> 

6 

at 

•o 

* 

e 

N 

• 

^ 

X 

• 

S 

(^ 

OT 

O 

Z 

^ 

o 

1- 
o 

o 

, 

■ 

,OEI   • 

5 

z 
o 

e> 

3 

■    O/HZ  El 

o 

u 

lO 

,oA 

t^ 

,1, 

•4 

o 

o/iffe  D«fr"Z 

>- 

■TT-n-TTrr 

!  ,  1  1  ;  1 

L 

jSwT 

--"^^ 

V 
^ 

f 

E 

/-/ 

a 

CD 

~ ~~t 

^ 

T 

ZZr 

^l^ 

/ — n 

j 

i 

lO 

_J"        J 

>» 

^99Z 

^ 

OD 

— 

J     7  —     p 

\ 

d 

Q 

N 

7 

\ 

eg 

IT 

"^ 

1^ 

i— / 

i 

"r 

— 

♦ 

f     /     *    * 

J-      - ■  ;-^  -"  -  ■■  ■■;■'  ^"  ■■  ■ -.■■:.■/^■ 

ft 

■  'fc 

^ 

*CD 

n 

1~ 

=^    =S 

i 

*  _  _       1    -"^— ^^ 

/  - 

1* 

"'  -. 

_i_— e 

— 

1^ 

(0 

— — -fj~j     ,(r  ir 

<  V 

[1 

;  ; 

.  •' 

— 

/I  =" 

L 

u 

;^ 

- 

_ 

:  s  s 

3^ 

Hsoev 

1 

^ 

s    i  c^ 

V-.-T 



•>     c     c 

'o-J 

" 

«    o    o 

o 

rv      *-      *- 

* 

oi 

o    o 

■ 

»      T3     -O 

■ 

» ***  ?  ■     ■; 

_ 

•►     c     c 

1 

» ■*■' 

O.      S      S 

•K.v'--:  ■•  ::x-    ..... 

"pl 

**    o    o 

— ^^x^.UiJJ 

i^ 

Uilllllil 

III 

c 

X 

a/ngi     Li*«>T! 

o 

o 

,I7/tO£ 

»•                     rSrtrfj 

« 

« 

to 

^ 

: 

ID 

i 

c 

c 
• 
6 
o 

nJMQ'l 

'      ,££-61 

^-                                                         ,-r-,-    ^ 

1^ 

•-* 

« 

^ 

E 

E 

3 
I 

1^ 

o 

n 

5f            ^ 

c 

w 

♦ 

o 

o 

c 

3i 

o 

l-s 



o                 "* 

3 

^ 

o 

«                       M 

w 

1 

c 
o 

<               X 

9 
> 

c 

M 

o 

-     1 

^ 

X 

? 

• 

o 

CVJ 

O 

i  s 

llJ 

CM 

— 

=>       o 

o                    = 

(/> 

u_ 

IE 

'^  Sf 

^       ^ 

K 

O 
> 

UJ 

*> 

^  1 

CO 

in 

O 

t- 
O 
4 
u. 

e 

o 

z: 
o 

o    1 

M          C 

!I        > 
-       o 

a. 

J.       c 

t/> 

- 

5    • 

^ 

C      o 

■=       o 

UJ 

tc 
la. 
O 

Z 

E 

UJ 

a.    a: 

>- 
f- 

a 

< 

4 
t- 
O 

z 

O          M 

•     o    I 
-      S       c 

.?   ^ 
1    ! 

o 
>          o 

of 

c 

o6 

o 

O 

1 

< 

- 

> 

CM 

cn 

z 
o 
o 

3 
U. 

0) 

A 

^ 

in 

ro 

• 

t      •       w       •: 
c      £        c          o 

>     '^      i         '?. 

C/l 

ui*  <n"   S      3s 

'ANALYSIS 
ULKHEAD 

MONOLITH 

NCE  RIV 

IS     D 

OFDES 

^o^ 

03 '^v, 

2<S 

t—  UJ 

J-l. 


o:|6 


o 

I- 
I-     •• 


o  •- 
M  c 
"Z      o  ■ 


o        ,.         ^  ^ 


n"  <n      ^ 


PLATE     X-9 


I 


I 


I 


Hi  w 
I  3 


»« 

1 

a 

>   — 

O 

u) 

(B 

^ 

b 

UI 

Ut 

lO 

CM 

M 

''^    or 

in 

IE 

«» 
in 

♦' 

Oi 

CO 

V 

O 

> 

• 

~ 

—           • 
u 

E 

UJ 

>     " 

pi 

a 

rf 

-•  "A 

E 

UJ 

in   A 

« 

9) 

^ 

~i     ol 

o 

K 

~\       H 

• 

}»i 

^.     * 

1   .•* 

Z 

o 

3 

u. 

lO 

3 

in 

♦J 

e 

o 

o 

?  s 

♦ 

CM 

CM 

O        J 

4 

o 

io    if 

d 

3 

3 

3    ; 

m 
m 

i 

in 

•-  I 

« 

00 

• 

l-^i 

to 

'^l.                                                      CM 

r-          m 

1  «•   ■ 

1    o     « 

«                                     Q^                                   C5 

— 

la.    <r 

• 

in 
cvi 

O                                                   o 

o 

in 

o,                                                  ^. 

*  „ 

Ui 

eg 

"* 

~   o 

X 

3e 

1 

K 

1                                       1 

»« 

1 

o 

o 

■ 

1 

^ 

o. 

I 

^ 

3 

\ 

) 

in 

.0  OS 

4i 

lO 

?I9^ 

■* 

* 

^—^-^T-m  1  I  IT 

yTTTTTTn 

T!   r 

I  \    !l 

_-p 

's— - 

'hf — '"^ 

j^ 

s 

- 

1S90"S  " 

^„^^^ 

,  

—  *t 

■\ 

S] 

'^ 

,  

^,..^^;;„„^ 

X 

M                                                ^.H^-"^ 

'       u>, 

^ 

.  I 

- 

^ 

S       ^l^""""^^* 

.."♦■■             * 

'.■'♦■* 

.     ..     

__ 

'•?^ 

rge'si 

■ 

>     ..               ^ 

" 

»(9£l*e£* 

. 

— 

1— 

— ■ 

, 

\ 

~_ 

■  < 

1 

1                                  , 

H 

L. 

« 

. 

L- 

*  ..  -  •  .../..    •  .  ■  ,;..'...-... ..-.  .:i.-l 

.   I.  >.  :  ;:  ,  . 

:•.■ 

- 

f" 

-i-L 

■^-IXLilliJJll 

It     II     1 

1 

r    T 

^ 

si 

d 

' 

u. 

iLiili.i. 

• 
<6 

uoa  io  tii« 

at 

yiwi^ 

«A 

(fi 

o 

,csc 

s 

Ct 

' 

tf 

, 

3! 

• 

1 

X 

X 

► 

^ 

I-: 

!« 

O 

O 

m 

5: 

• 

tu 

CO 

ro 

o 
o 

CJ 

e 

en 

• 

o 

s   S 

1     1- 

Ll 

UJ 

> 

-o  "5 

1 

in 
cvi 

kO 
1^ 

O        o 
COi      u. 

e 

o 
• 

UI 

a    < 

»■      X 

> 

^ 

u. 

UI 

d 

»- 

a 

o 

z 
o 

t- 

u 

r   a 

«■ 

d 
in 

f6 

i        < 

4 

a. 

« 

o 

z 
o 
u 

3    u 
u. 

-I 

-■ 

d 

CM 

in 

d 

• 

Wu.  ^ 

—  o  < 


Q   -D    »• 

z   t    = 

UI  ^    f 


I    o 


(/) 


0^< 


Q 
UJt 


< 
o 


"T   !"    i° 

(/)      t/)       </: 


PLATE     X-IO 


* 


j 


\ 


i 


>-,   UJt 

X  ■ 

< 


>- 


-lo 

IDS 
CD 


m  (/)."; 


"i< 


_l    Q. 


I    I 


O/HE'SI 


o   : 


•>  o 

«-  •  o 

•  f  c 

>  <n  - 

m  u  — 

>        •»  — 

(n  cn  (/) 


PLATE     X-l* 


< 


PLATE     X-12 


5 

iVER 

DAM 

ESIGN 

CO 
C/) 

o 

UJH- 

^ 

JENCE  R 

OIS 

IS  OFD 

< 

z 
< 

5^ 

X 

3o^ 

21 
m 
< 

-2^ 

CO 

■$■ 

or 

PLATE     X-:3 


r^  DEPARTMENT 


CORPS    OF  ENGINEERS.     U   S  ARMY 


Discharge    dk-h*    from 
fram    Tsbh   No  .\  (FH.  I0B?2 


240  S 


i — 

230 

/ 

/ 

234 

y 

^ 

/- 

5 

232 

^ 

y 

1 

^ 

y^ 

E 

^ 

226 

,/' 

DrSCHABGE- 

000  cm. 

^" 

BO 

200 

240 

260 

32 

ST    LAWRENCE    RIVER    PROJECT 

MEAN   MONTHLY  DISCHARGES 

ST    LAWRENCE   RIVER 

1860-1941 


SCALES   SHOWN 


JS    CNCtNEER  OFFICE.  MASSENA,  NEW  YORK,     DEC.I2     ,    1941 


.!»>»»>..'      ^LE  NO  T 

»tc«.r.oc.iQD-|-|/3         I 


PLATE  TI-I 


0 


r^;,R  DEPARTMENT 


<~ORPS  OF  ENGINEERS.    U.  S.  ARMY 


-"-  Ji'»iooo 


PLATE  XI-2 


PLATE  XL- 3 


I 


El.  237 


3a'   - 
Minim  L/m 


fSock     Filled 
Timber  Crib 


CO  S    El.  235 


Impervious  Fill 


Derrick   si-one 


,'  S-^ee/  shee-t  piling 
io  rock    or   refusal 


El  170    Approx  rock  line 


Overburden 


Rock   FiJ/ec/ 
Timber  Crib 


Ei237 


"S^i  /y    Toe  ■  irench  excava^eJ 

\ ;        7^  impervious  msi-enal. 


TYPICAL   EARTH   ^  ROCK   EMBANKMENT    SECTION 


3  ff/p-rap 


TYPICAL    CRIB    SECTION 


H'^H 


IROQUOIS    DAM 

COFFERDAMS 

TYPICAL  COFFERDAM  SECTIONS 

5cah  /"-20' 
c?o  -/7-  J5/^ 


PLATE  Jl~  4 


/AR      OCPARTM^NT 


ftCM.  U.S.  ARMY' 


-PLATE  JL-A 


V^AR   DEPARTMENT 


CORPS  OF  eNGINeERS,U.S.ARK4Y 


-PLATf  Sl-C 


o 

G 


iv 


Df3TANCE    IN    lOOOs     OF   FE£T 


I.  -1 


JEK.    t     !'/.tTWnC« 


A'/  -PLATE      D 


I 


AR   DIPAPITMENT 


CORPS   or  eNOINEERd.U.^J^RMN 


-  PLATE  H- 


DEPARTMENT 


CORPS   OF  ENGtNEERS.  U.S.  ARMV 

Requla-fed      Discharge     of    fhe    S+.  Lawrence  River  for   +he   period  in  Thousands    of   Second  Fec+  — ^— — ^-^^^— ^— — 


;Ae 


Z41 


0 

r 
1- 

(0 


1(0 


3?0 


/V<?fc   Informafion     traced  -From    Dep-f 
o-F    Transport     drawmg  *  2/9/ 


330 


7iO 


240 


?S0 


ST  LAWRENCE  RIVER  PROJECT 
REGULATION    OF    LAKE     OKTARIO 
RULE     CU^VE 
METHOD      NO.    5 

IN  ONE  SHEET  5CALES  AS  SHOWN 


US  EMGIMPJR  OFFICE,  MASSENA.N  Y,  DEC   \&A0 

SubmJ 


Approved- 


|CUb 


y  C  HL-H 


QD-A-///^ 


-  PLATE  xc-r 


WAR  DEP^^I^li^iL r- 


CORPS  OF  ENGINEERS.   U.  S.  ARMY 


£355 


n 


m\ \uisap  ^f  'frcck. 


CORPS  OF  ENQNEElRa    U.  5.  ARMY 


439 
no  ntita 


Msi-ii  SAID  and  SRAVfL 


tfiMi,</ SA/IOand  GffA¥ft. 


440 
no  aXIi* 


SJA/O  (so//) 

S4MO  n/"/  SffAVfi.. 


5Jj  =  SXl^^w  ff/^>./-r/. 


441 


/fock  fotrlv  Aiord. 


442 

0-0   £i£lZ9 


SA/VO  and  SRAflL  (/tard) 


is  =  %^  ^""  5'"f  o. 


//art/  ffOCA 


443 


SANDonJ  SffAVei  (/torj). 


SA/YD  and  CCAY(iaf/-fr) 


SAt/D  and  GRAfSL  (//ar</) 

Aixr/f    ll/dtSTOA/f. 
n/Mjt   /?ock  Aan/. 


444 


iANDand S/fAtCL  (Hard). 


Coarsm  SffAI/Cl 
^  =  ^&_SA/(0  and  CRAyi'it  -ir^.   S£l 


/fock   l./AdesTOA/£. 
/?octt  hard. 
£lit2./    Seo/n  o/  0.S' st  St  9 


445 


SAf/OandG/fA/ei  (MarJ) 


/ftx^A   t.//i£SrO//£. 
/FocA  hurtl. 


SA//D  andSffA/ei   (Hard) 


C/AY,  SA/ID  and  G/fA/Cl. 
/¥»*  /er^  hard). 


/foe A  i/MrsTBAie.  (»tfos 
^ard  OS  a-/  pra/l€0»  ^^/es) 


t/afei. 

Th939    ho/e^   i¥«r»    drf/fdd    durinQ  /Am 
^•r,t>l/    /S2S     /S3S  £f    rfit    JO'ttt 
Baord    o/  £n^,na&ri. 
€feva/'0/fS  are    iiasaof  aj*  M»an  5«a  Lave/ 
Amalusaa  of  o¥trburd*n   ara    ba&ma  an 

was/r    horiny 
Ana/ysaa   of  rac/k    ara   i^wm^  (?•»  carta 
aitai/ted  front  c/ri /fjnf. 


ST.  LAWRENCE    RIVER   PROJECT 

IROQUOIS   DAM   SITE 
RECORD  OF  FOUNDATION    EXPLORATION 

DRILLING    DURING  1925-1935 


•.IOvERT<»t 


FCBRUARV,     1942 


JL2nJio~/^- 


QD-A-Vz 


PLATE    XII  -  2 


,^AR    DEPARTMENT 


\ 


M 

13 

12 

II 

10 

9 

8 
7 


I 


0 

Orill  Hole 

Top  of  Rock 
Bottom  of  Hole 


CORPS     OF     ENGINEERS.    U.S.  ARMY 


EL  173.0 


-EII95f 

'TIS  lbs  'sg.  in. 


El.  1563 


El  138.0 
40lbs./sq.n 


EL  1 60.2 
33lbs./sq.in, 


80.2 


119.0 


45lbs./sqJn 


EL  163.0 


El.  1 79. 8 


ELI 56.0 


1263 


99.0 


^^fJT 


ILI.3 


EL  109.0 


LI  1.0 


86.0 


49.0 


89.0 


48.0 


813 


..76.2 


El  1570 


JI3.0 


83.0 


78.0 


137.0 


133.0 


93.0 


f 


1.167.0    -p 


*8LbsAg.in. 


«o 


«0 


o 

^ 


ELL52.I 


73.0 


DI045      DI05I        DI052      DIL59       DII76       DI295  ~Dl296      ^1349 


ELL60.8 


132.1 


1 12. 1 


107.0 
35LbsAg.in. 


_J04.I 


88.0 
35lbsj6Q.n 


El  168.0 


40lbsysq.m. 


J74.8 
40lbsysa.in. 


L09.8 


27Lbs./ig.in 


83.0 


,80.6 


99.8 


El  208.1 
EL  108.1 


EL  16  8.7 
EL68.6 


E  1.146.7 
EL  46.7 


EL  163.8 
El  63.8 


El  168.6 
EL  68.6 


El  L44.6 
EL  44.6 


EI.L66.7 
EL.66.2 


EL  L72.3 
EL  72.2 


DJ350      DI352      DI353       DJ354      DJ355     DL357      DL363 

EL.L68.L       ELL7L.2      ELL645     EIL82.0    EII76.L    EU75.4    ELI95.5 
EL  68.1       EL.70.2    EL.63.&      EL8L.7      EL  74.5    EL76.4    EL  952 


ST.  LAWRENCE  RIVER    PROJECT 

IROQUOIS    DAM    SITE 

RESULTS   OF  PRESSURE 

TESTS    IN  ROCK 


US.  ENGR.  OFFICE,  MASSENA.N.Y.      FEB.,  1942 


SUBMITTED: 

ENGINEER 


FILE    NO.    QD-A-2/3 
PLATE     XIII  -  I 


XT 


CO 


o 
5?- 


Cx. 


en 
o 


o 


o 


3 


o 
•l-l 

u 
©  +^ 

o    o: 


<*-4 

o 

a; 

(D  DC     00 

•H  (1)     Q) 

a  c   " 

W  0)    § 

•  & 

CD  fl 


CO 


Plate  XT T 1-2 


t 


.■rm§-    .■■^^■.  ^    '[iTfeiit'ii' 


i^ 


Plate  XIII  -   3 


^^_ptPflRTMEfiL 


CORPS    OF  ENGINEERS.    US  ARMY 


o/jse        D/jss  cuo'fs  Das'*        daj^^         o/j^/  Oisxo         d/^»^ 

*r2?o:         js'as   oo'aj    joa.5         zoos.  /oc.s  /o'cs  7ou~s 


ST.  LAWRENCE    RIVER    PROJECT 

IROQUOIS    DAM   SITE 
GEOLOGICAL    PROFILES  NO.  I 

SOILS    a    FOUNDATION    EXPLORATION 


TiVk'ff 


"f  .    .    .   ■i 


J£- 


:T 


FEBRUARY.   1942 


PLATE    XI II- 4 


CORPS   OF    ENGINEERS      US    ARMY 


£>/a^/  a^ojo  £>//s» 

S£>£Ji^  /30'£XS  iPC?/^^. 


*»*?^ 


/ao  ^ 


DOLOMITE  dark  grvy,  hort^,  ftrvy  ms/y 

fa/^'fy  sound  and  t//ti>*^sofhffre'af  CJ'i  ' 
/oco//y    //}   fhff    v/c/n/'/y    of   fot//f- 


'dot 


J 


PROFILE     200'    DOWNSTREAM      FROM 


8T.  LAWRENCE    RIVER   PROJECT 

IROQUOIS     DAM     SITE 
GEOLOGICAL    PROFILES   NO.  2 

SOILS    a    FOUNDATION    EXPLORATION 


"f  .    .       ■^  'V 


FEBRUARY,    1042 


PLATE    XI II- 5 


WAR     DEPARTMENT 


CORPS  OF    ENGINEERS 


"'s*   5,,,3  „„,  .nci^jOra  ,n    or.g.nol  MIT    Cl03!„r„ 


FILE  Na  OD-A-2/6        Wate3IIL-6 


SL-SOO 


ViTAR     DEPARTMENT 


CORPS  OF    ENGINEERS 


>»»#3  not  .nciudfd  in    ort^,r>ol   M  /  T     Ctoss'f>co^ion 


FILE  No.  QD-A-2/7  PlateXHT-T 


WAR     DEPARTMENT 


CORPS  OF    ENGINEERS 


"»»»  3.»»s  ncj  mcluOta  <n   or,q,nol   M  IT    C/O3s,<0 


FILE  No.  QO'A-2/8  Ptat«3aiE-8 


WAR     DEPARTMENT 


CORPS  or    ENGINEERS 


'"nosy   5,„s   no,  .nclijOfd  ,n    or.q.nol   M  IT     ClOis,r,cor, 


FILE  N0.-QD-A-2/9      Plote  XIir-9 


PART  TWO 


POINT  ROCKWAY  CANAL 
WEST  OF  STATION  159  ♦  50 


ANALYSIS  OF  DESIGN 


Appendix  ni-ii(3) 


i 


comwis 

Par.  ^Sa 

SECTION  I.-  Introduction 

1-01  General  1-1 

1-02         Authorization  1-1 

1-03         Description  of  Project  1-1 

SECTION  II   -  Canal  Alignment 

2-01         Alternate  Proposal  ^1 

2-02         Selected  Alignment  3-1 

SECTION  III  -  Investigation  of  Overburden  and 

Bedrock 

3-01    Field  Exploration  of  Overburden  and  Bedrock 

Conditions  ^* 

3-02    MBthod  and  Extent  of  Laboratory  Tests  and 

Investigations  5"2 

SECTION  IV  -  Design  of  Canal  Excavation  Slopes  and 

Characteristics  of  Materials  to  be  Excavated 

i^-01  Characteristics  of  Overburden  ^1 

4-02  Characteristics  of  Bedrock  4-2 

4-03  Analysis  of  Canal  Slopes  ^2 

4-04  Spoil  Areas  ^^ 


i 


1 


Analysis   of  Design  for  Point  Pockway  Canal  West   of  3ta.   159   -+5^ 

SECl'ION  I 

INTRODUCTION 

l-OI.     GENERAL.   -  This  design  analysis   presents  the  general  basis  of 
design  based   on  information  and  data  available  at  this  date   for  the   Point 
RockneO'  Canal  between  32  h  00  and  159  ^  50|  a  part  of  the  development   of   the 
International  Rapids  Section  of  the  St.   Lawrence   River. 

1-02.     AUTHORIZATION.   -  The   proposed  project   is   outlined   in  the  Annex 
to  the  Message   from  the  President   of   the   United  States   dated  March  21,   13hl 
H.   D.  No.   153,   77th  Congress,   First  Session,  as  follows,    in  part: 

Agreement  between  the  United  States   and  Canada 
ANNEX 
Controlled  Single  Stage  Project    (238-242) 
for  works  on  the   International  Rapids  Section   (St.Lawrence  River).  - 
The  main  features   of    the  Controlled  Single  Stage  Project 

(238-242) are  as   f ollows j 

(1)  A  control  dam  in  the  vicinity  of  Iroquois  Point 

(2) 

(3)  A  side  canal  with  one  lock  on  the  United  States  mainland 
to  carry  navigation  around  the  control  dam  -  -.  All  navigation  chan- 
nels to  be  excavated  to  27  ft.  depth. 

All  works  in  the  pool  below  the  control  dam  shall  be  designed 
to  provide  for  full  Lake  Ontario  level  but  initially  the  pool  shall  be  operated 
at  maximum  elevation  238*0. 

1-03.   DESCRIPIION  OF  PROJECT. 

(a)  Location.  -  The  Point  Rockway  6anal  is  the  side  canal  authorized 
in  Item  (3)  of  the  foregoing  authorization.  The  location  on  the  American 

side  of  the  proposed  Iroquois  Point  Dam  across  the  St.  Lawrence  River  is 
preferable  to  one  on  the  Canadian  side  for  the  reason,  that  any  location  on 
that  side  will  involve  more  excavation  in  ledge  rock  than  the  selected  loca- 
tion on  the  American  side.  This  selected  location  provides  fair  entrances  for 
large  steamers  entering  and  leaving  the  ship  canal  at  either  end.  The  basic 
conaideratioi^s  in  the  location  of  this  ship  canal  have  been  taken  as  the 
follow  ingt 

(1)  The  necessity  for  good  visibility  and  resonably  safe 
navigation  throughout  this  canal. 

(2)  The  necessity  of  easy  entrance  and  exit  for  large  and  small 
vessels  making  the  voyage  up  or  down  the  St.  Lawrence  River. 

(3)  The  relative  safety  and  ease  by  which  vessels  may  enter 
and  leave  the  lock  necessary  to  pass  navigation  around  the  Point  Iroquois  Dam. 

(4)  The  comparative  economy  in  the  construction  and  main- 
tenance of  alternate  locations. 

(5)  The  comparative  econany  in  the  construction  and  operation 
of  locks  at  altwrnate  locations. 

(b)  General  Description  of  Point  Rockway  Canal. 

(1)   In  general  the  location  follows  the  low  ground  to  the 
south  of  the  low  knob  known  as  Point  Rockway,  which  is  directly  opposite  the 
Town  of  Iroquois  on  the  Canadian  side,  and  shown  on  the  contract  plans.  The 
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length  of  the  ship  canal  proper  ie  about  2^  miles.     Channel   Improrenient   in 
the  river  at   the  upper  entrance  will   entail   the  removal   of  shoals   for  about 
li  miles.     At  the   lower  entrance  shoal  dredging  in  the   river  will   be   necesswy 
for  about  1/2  mile. 

(2)   Throughout   the   canal  proper  the   bottom  width  has  been  set 
at  /;ij2  feet    in  conformity  with   the   findings   of  the   Joint   Board  of  Engineers 
in  1926.     It  both  entrances   to  the  canal  the  channel  has   been  flared   to  meet 
the  needs  of  vessels  approaching  or  leaving  the  canal   in  the    inevitable   croes 
currents  due   to  the   flow  of  the   river. 

^3)    From  the     upper  entrance   to  the   Point  Pockway  Lock   the 
bottom  grade   in  earth  excavation  has  been  set  at  Elev,    H  213  KBL  in  conformity 
with  the  requirement  of  2?  feet  depth  expressed   in   the  authorization,    (see 
par.   1-02,   topic  3  «*  seq.)r     Where   the  channel  encounters,   ledge  rock,    the 
bottom  grade  has  been  lowered  to  Elev.   f2l0  in  agreement  with  the  usual 
engineering  practice   throughout   the  Great  Lakes  and   their  connecting  channels 
for   the   purpose   of  lessening  damage  to  vessels  by  slabs  of  stone  washed  looee 
from  the  channel  bottom. 

ik)   From  the  Point  Pockway  Lock  to  the  river  belcw   the 
Iroquois  Point  Dam  the  bottom  of  the  channel  has  been  set  at  Elev.    ^206  M3L  in 
accordance  with  the   requirements   expressed   in  the   foregoing.     After  thorou^ 
consideration  of  the  characteristics   of   the   earth  and  ledge   rock  encountered 
along  the  route   of   the  canal,   all   side  slopes   in  earth  have   been  set  at   one 
vertical  to  two  and   one  half  horizontal  while   all   side   slopes   in  ledge   reck 
have  been  set  at   four  vertical  to  one  horizontal. 

(5)   Practically  all   the  Point  Pockway  Canal  will  be   through 
pool  areas  with   open  water  on  both  side   of  the  canal.     Therefore   this  channel 
has   been  designed  for  a  bed  width  of  45^  feet   for  25  feet  depth,  modified  to 
442  feet  for  27  feet  depth.     These  widths  and  depths   originate    in  the  Report 
of   the   Joint  Board   of  Engineers,   dated  November  I6,   1926.     On  account  of  the 
canal  being  routed   through  some  areas   of  soft   clay  formations,    the   spoil  banks 
have  been  placed   at  what  is  considered  a  minimum  safe  distance    from  the  edge 
of   the  canal  to  eliminated  the  danger  of  slides,  which  would   probably  cause 
high  maintenance  charges.     The  full   bed  width  of  442  feet  has  been   retained 
through  the   hard  materials,   thus  dispensing  with  shcrt  bottlenecks   in  the    canal 
which  othemise  would  occur,    if  the  channel  were   reduced   in  width  at  these  points, 
(c)      Geology. 

(1)   The  Point  Pockway  Canal  as  shown  in  Plate  III-l   lies   in  a 
broad,   shallow  valley  which  cuts  across  the  base  of  the  Pockway  Point  peninsula 
and   almost  seperates  Pockway  Point   from  the  New  York  mainland.     During  the 
high  water  conditions  possibly  caused  by  ice-damming  of  the  main  channel,    it 
is  believed  that   part   of  the   river  flowed   at  several  times   through   this  Talley. 
Near  the  middle  of   the  valley  is  a  low,   swampy  divide  from  which  the  drainage 
flows  sluggishly  eastward  and  westward  through  low,  marshy  flats   to  the  St. 
Lawrence  Piver.     The   low  hills  which  form  the  sides   of  this  valley  are   composed 
almost  entirely  of  glacial  till.     This  material  was   scraped   off  the  bottom  of 
the  advancing  ice  during  the   last  glacial   period  and   is   a   compact,   hetero- 
geneous mass  of  all  sized  material   from  clay  to  boulders.     In  a  few  areas  loose,  M 
pervious  material,  mostly  sand  and  gravel  which  was  dropped   from  the   retreating    " 
ice  front,   cover  the  compact   till.     In  the  valley  bottom  and  extending  in  some 
localities  up  the  sides   of t he  till   hills   are  deposits   of  loose  marine   silt  and 
clay.     This  material  was   deposited  in  the  salt  waters   of  the  Champlain  Sea  , 

which  flooded   the  region  when  the  glacier  withdrew.     The  looee,   pervious   sand         ■ 
and  gravel  dropped   from   the   retreating  ice   on   the   surface   of  the   till  hills 
extends   in  a  few  places  across   the  valley  bottom  beneath  the  marine   silt  and 
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clay.   It  la  in  these  pervioua  depoeits  under  the  clay  that  artesian  water 
was  encountered  in  some  drill  holes.  Some  of  the  low  parts  of  the  valley 
floor  have  been  filled  with  recent  organic  muck,  and  one  small  deposit  of 
marl  was  found. 

(2)   The  bedrock  is  composed  of  massive  dolomite  with  a  few 
insignificant  beds  of  shale.  The  rock  is  hard,  generally  sound  and  un- 
weathered.  This  rock  is  part  of  the  Beekmantown  formation  which  is  lower 
Ordivician  in  age.  A  few  outcrops  have  been  found  on  the  south  side  of  the 
valley.  The  rock  slopes  generally  from  south  to  north  except  west  of  and 
at  the  low  divide  where  small  bedrock  knolls  rise  almost  to  the  ground  sur- 
face. Rock  is  fairly  deeply  buried  under  the  entire  eastern  side  of  the 
present  valley. 

(d)   Recommended  Contract  Arrangem&nts.  -  Since  the  Point  Rockway 
Canal  as  located  will  pass  through  two  separated  bodies  of  ledge  rock 
considerable  interest  has  been  taken  in  the  economical  disposition  of  the 
atone  to  be  excavated  from  the  canal  prism.  After  painstaking  investigation 
of  the  character  and  amount  of  stone  to  be  removed  from  each  body  of  ledge 
rock  it  has  been  concluded  that  sufficient  coarse  aggregate  (see  r  r.  3-02 
(b))  and  rock  fill  may  be  obtained  from  the  rock  body  west  of  Sta.  159  r  50 
to  fulfill  all  the  needs  of  the  proposed  Iroquois  Point  Dam.   In  like 
manner  sufficient  coarse  aggregates  (see  par,  3*02  (b))  and  rockfill  for  the 
proposed  Point  Rockway  Lock  can  be  obtained  from  the  rock  body  east  of  Sta. 
159  +  50»   It  has  therefore  been  considered  advantageous  to  embody  the  canal 
•xcavati'on  west  of  this  point  in  the  contract  for  the  Iroquois  Point  Dam 
and  the  excavation  east  of  this  point  in  the  contract  for  the  Point  Rockway 
Lock. 
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SECTION  II 
CANAL  ▲LIGNMEm' 

2-01.      ALTEFJiATE  FFOPOSAL.    -  Several  alignmects  have   been  studied   to 
give    the   beat   conditions   for  navigation  and   the   present   alignment   was  selected 
for   the  reason   that    it  meets    the    requirementa  best    and  at   lowest    cost. 

(a)      Due   to  the  pre-^ence    of  ledge   rock   at  such  a  high  elevation  in 
the   present   location,   the   alignment  was   shifted   both   north  and  south   in  an 
attempt   to  lower  the   cost  of  construction.     In  moving  the  canal  north   it  waa 
found   the  rock   quantities   reduced   but   the  common  excavation  quantities    in- 
creased  to  such  an  amount   that   the    cost  of  construction  was  greatly   increased. 
At   the  seuoe    time   the  approach   to  the   canal  at   the   upper  end   was   made   more 
hazardous  due   to  the  close   proximity  of   the   Iroquois   Dam.      In  moving   the 
canal  south   It  was    found   that   the  rock   was  at  a  higher  elevation  thereby 
greatly   increasing   the   cost  of  construction* 

2-02.     SELECTED  ALIGNMENT.   -  Having  in  mind   the  hazards   to  large  steamers 
of    the  present  and   future  while   operating  in  narrow  and   constricted   channels 
with  uncertain  cross   currents  combined  with  darkness,    fog,    snow  and   high  winda, 
every  effort  has  been  made   to  select   a  location  on  which  will  minimize   these 
hazards.     Particular  attention  has  been  given  to   the   flaring  of  the  uppo" 
entrance   to  the   canel  which  a  pilot   can  find   in     a  fog  or  snow  stonn,  with  no 
great  change   in  course,   thereby  minimizing  the   hazard   of   the   immediately  ad- 
jacent  Iroquois  Dam.     The  flare   at    the  lower  entrance  has   been  laid   out  with 
the  purpose   of  allowing  upbound   and   downbound  vessels   to  meet  without  danger 
of  collision  due   to    the   cross  currents  at   this  entrance. 
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SECTION  III 
INVESTIGATIONS  OF  OVERBURDilN  AND  BEDROCK 
3-01.      FIELD  EXPLORATION  OF  OVERBURDEN  AND  BEDROCK  CONDITIONS. 

(a)  General.   -  Exploration  completed   to  date  at    the  Point   Rockway 
Canal  site  to  determine   the  overburden  and  bedrock  conditions   included  drilling 
in  overburden  and  rock,   excavation  and  sampling  of  auger  holes,   probing   in 
soft  overburden,   the  determination  of  bedrock  elevations   and   study  of  general 
soil  conditions  by  the  seismic  method,  and   extensive  geological  reconnaissance. 
The  general  conditions  and  surface   topography  of  the  bedrock  were  determined 

to  locate   the  lock  and  alignment   of   the   canal.     The   location  of  all   drill  holes 
and  seismic   lines   ccmpleted  to  date   are   shown  on  Plate    IIl-l  aod   one   tabulated 
on  Plate   III-2  and   III-3*     The  location  and  extent   of  exploration  except 
seismic  lines  for  final  design  between  stations  32  t  ^^     and  139  t  50  are  shown 
on  sheets   Qp-1-190/2  to  QD-l-i90/i|   of  the  contract   drawings   for  the    Iroquois 
Dam.     The  records   of  drilling  and  probing   in  the   canal  between  stations  32  f 
CO  and  159   f  50  are  shown  on  sheets  QD-1 -190/5  to  QD-I-I90/IO  of  the  saioe 
contract  drawings.     Similar  drawings  will    be  prepared  for  other  sections   of 
the  canal  as    the   final  design  of  the  Point  Rockway  Lock   progresses.     Complete 
field  logs  of  the   drill  holes  and  probings,  and  the  results   of  the   seismic 
investigations  are   on  file  in  the  St.  Lawrence  River  District  Office.     All 
soil  samples  and  rock  cores  are  stored  in  the  District  Soils  Laboratory. 

(b)  Drill  Holes.   -  Holes  of  two  sizes  were  drilled  in  the  vicinity 
of  the  canal.     Holes  for  the   purpose   of  determining  both  overburden  and  bed- 
rock conditions  were  drilled  with  diamond   core   drilling  equipment  using  3^ 
inch  casing  in  thie   overburden  and   2-1/6  inch  bit  to  obtain  rock  cores.     Soil 
samples  were  usually  taken  at  3  foot   intervals  or  at  changes   in  material  with 
a  dry  sampling  tube,   2   inches   in  diameter.     One  hole,  0-133^  *as  drillec.   in 
the   overburden  in  tbe  vicinity  of  the  lock  using  a  6  inch  casing  to  obtain 
undisturbed  samples  of   clay.     A  spoon  specially  constructed  by  Sprague  4 
Henwood,   Inc.  was  used.     A  spoon  obtains   samples  4-3/8  inches   in  diameter  and 
has  recessed  flaps  above   the  cutting  shoe  which  are   closed  with  a  wire   snare 
to  retain  the  sample    in  the  spoon.     The   spoon  is  also  equipped  with   steel 
liners,   0.12  inches  thick  and  12  inches   long.     To  date,   26  holes  have  been 
drilled  using  3i  inch   casing  with  a  total  footage   of  626   feet  in  overburden 
and  320   feet   in  rock.     One  hole  using  6    inch  casing  has  been  completed  with 

a  total   footage   of  3^'3   feet   in  overburden.      I3  undisturbed  clay  samples  were 
obtained.      Between  stations  32  i  00  and   139  -f  30.   14  holes   have  been  drilled 
as  shown  on  sheets   Qp-l-190/2  to  QD-1-190/4  of  the   contract  drawings   using 
3i  inch  casing  with  a  total  footage   of  281  feet  in  overburden  and  292  feet   in 
rock. 

(c)  Probings.   -  Holes  were  probed  along  the  sides   of  the  proposed 
canal  and   on  the  center  line,    in  general  spaced  every  3OO   feet.     The  holes 

were  probed  with  a  Highmark  Probing  Machine   using  a  1-1/4  inch     diameter   probing 
pipe  with  a  removable   closed   pointed  end.     Samples  were   taken  with  a  sampler 
3/Q  inches   in  diameter  after  the  closed   pointed  end  was  retracted  without 
pulling  the   casing.     The  probing  pipe  was   driven  with   a  hamner  weighting  I64 
pounds,  dropping  approximately  12  inches  at  an  average  rate   of  30  blows   per 
minute.     To  date,   203  holes  have  been  probed  with  a  total   footage   of  2,912. 
The  location  and  records  of  the  probings   completed  between  station  32  f  00 
and  139   4  00  are  shown  on  sheets  QD-I-I90/2  to  (^1-190/4   of  the  contract 
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drawings,     Between   stations  3^  f  00  and   159  f  00,   105  probe  holes  have 
been   completed  with   a   total   footage    of  1,672. 

(d)  Augei    Holes.   -  Holes   li   and  5   inches   in  diameter  were  augered 
in  valley  and  on  the   hills  in  the   vicinity  of  the   canal   to  determine    the 
overburden  conditions  which  govern   the   location  of  spoil  areas.     A  sufficient 
number  of  auger  holes   were  excavated    to  determine  the  approximate  extent 
of    the   clay  areas.     No  record  was   kept   of   the   location  of  the   holes    or  the 
soil   conditions  at   each  hole.     The   limits  of  the   clay  areas  were   sketched   in 
the   field  on  a   topographical   site  may. 

(e)  Seismic   Investigations.   -  Preliminary   investigations   for 
determining   the   location  of  bedrock  and  existing  soil   conditions   in  the   vicinity 
of  the  canal  were   conducted      using  the  seismic  method.     The  method  used  was 
developed  by  E.   F.   Shepard,  Senior  Physicist,   Office   of  the  Chief  of  Engineers 
(for  a  brief  description,   see  articlo   "The  Seismic  N'ethod  of  Exploration 
Applied  to  Construction  Piojects"   by  E.   P.  Shepard,  The  Military  Engineer, 
September-October  1939)*     A  total  of  50   seismic  lines  were   fired    in  the 
vicinity  of  the   canal. 

3-02.     AIETHOD  AND  EXTENT  OF  LABORATORY  TESTS  AND   INVEST IGATI C5IIS . 

(a)     Soil  Tests. 

(1)  Due   to   the   type   of  overburden  materials  and   the  depth  of 
excavation  for  the   canal,   an  extensive   program  of  soil   testing  was    not  made. 
To   permit  a  design   of  tne  excavation  slopes   for   the    lock,   a  more   extensive 
program  of  testing   is   in  progress.     Soil  samples   taken  during  drilling  were 
classified  using  the  M.I.T.  scale   of  classification  and  recorded    in  a  final 
report  of  each  hole.     The  grain  size   distributions  of  a  sufficient   number   of 
samples  were  determined   by  the   usual  sieve  and   hydrometer  methods   to  serve 
as  a  guide  in  the  classification  of  all   samples.     Geoeral  geological  des- 
criptions of  the   overburden  at  each  drill  hole  were   prepared  after  studying 
the   laboratory  classifications  and   the   field   logs.     The   small   soil   samples 
obtained  with  the  probing  equipment  were   classified  by  a   trained  expert.      Only 
a  very  general   classification  of  each  sample  was   recorded. 

(2)  No  specific  gravity,    natural  density  determination  or 
permeability  tests  were  made   on  soil   samples   taken  from  the   canal.     Moisture 

contents  of  89  samples   from  drill  holes  were  determined.     Testing   is   in  pro- 
gress on  samples   taken  fron  D-11338  ^°  determine   the   shear  and   consolidation 
characteristics,    natural  density,   specific  gravity,   variation  of  water  contents, 
and  Atterburg  limits  of   the  clay  at   the  lock  site.     The  results  of  all   testing      _ 
which  are   completed   to  date  are  on  file   in  the  District  Laboratory.  ■ 

,  (b)      Rock   Tests.   -  The    rock  cores  obtained   by  drilling  were   classified 
by  an  experienced  geologist.     The   bedrock   in   the    vicinity   is  dolomite    of  the 
Beekmantown  formation  and  was  apparently  deposited  at   the   same  time  as  the  bed- 
rock  in'  the  vicinity  of   the   quarry  operated  by   the   Northern  Quarries,   Inc., 
near  Norwood,   N.   Y.     Extensive    tests   are   being   conducted   at   the  Central  Concrete 
Laboratory  to  determine   if  the  dolomite   rock   from  the  quarry  of  Northern  Quarriae  , 
Inc.    is  satisfactory  for  concrete   aggregate.     Tests   completed   to  date   indicate 
that   the  rock  will   be   satisfactory.     To   compare    the   bedrock  which  must   be 
excavated   in  the  canal  with  that   from  the   quarry   operated  by  Northern  Quarries, 
Inc.,   cores   obtained  by  drilling  have  been  sent   to  the  Central  Concrete  Labora- 
tory for  examination  and   test.     Trior  to  letting  the  contract   for  excavation 
of   the  bedrocic   it  is  planned  to  make  sufficient   tests   to  definitely  deteraiinB 
the  suitability  of  the   rock  in  the  canal  excavation  for   concrete   aggregate. 
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SBCIION  IV 

DESIGN  OF  CAIvlAL  EXCAVATION  SLOPED  AInD 
CHARACTxiRI^TlCS   Of  IiCATERlALS  TO   BE  EXCAVATED 

4-01.      CHARACTERISTICS   OF  OVEFBURDEN. 

(a)  Distribution.    -  The    overburden  through  which  the  canal  will 
be   excavated   is   variable  and   consists   of  marine   clay^  glacial   till  and  water 
laid    CT  partially  water  laid  sands.     The   geological  origin  of  the  materials 
is  described   in  paragraph  I-03   (c) .     The   canal   is   bounded   by   hills   canposed 
of  glacial   till  with  the   valleys  between  the   hills  being  filled  with  clay. 
The   canal  site,    in  general  is  located   in  a  clay  valley.      In  some  areas   waiter 
laid  or  partially  water  laid  sands  have   been  deposited  between  the  clay  and 
the   glacial   till.     As   these  conditions  are  very  variable,   a  specific   dis- 
tribution of  the   various  mateiials   cannot  be  made   with  great  accuracy  with 
the  infcrmation  available.     Using  the  data  from  the   drilling  and   probings, 
the  geological  profiles   between  stations  32  *  00  to  159  ^  30  as  shown  on 
plates  IV-1  to  IV-5   inclusive,  have   been  prepared.     Similar  profiles  will  be 
prepared  for   the  remainder  of   the   canal  as   the  design  progresses.      The  basic 
data  for  the  profiles  are  shown  on  sheets  Qp-1-190/5  to  QD-1-190/10   inclusive, 
of  the  contract  drawings.     In  preparing  the  profiles,   it  was  assumed  that   the 
rate  of  probing  in  clay  was   less   than  72  feet  per  hour,  and  therefore  a  probing 
rate  greater  indicated  material  other  than  clay. 

(b)  Characteristics  of  Clay.   -  The  marine   clay  deposits   consist   cf 
soft,  grey,   silty  clay  underlying  at   a  depth   from  zero  to  approximately  10 
feet,   brown  sandy  clay.     The   brown,   sandy  clay     is  mainly  deposited  on  the 
valley  slopes  and   in  the  vicinity   of  the   lock.     Typical  grain  size   curves  of 
the  grey  silty  clay  are  shown  on  Flate   IV-6.     The   laboratory  tests   show   that 
Id  general  the  grey  clay  consists  of  approximately  10  percent  by  weight   col- 
lodial  sizes.     The  water  contents  of  grey  clay  varies  between  40  and  70   per- 
cent but  has  an  average   of  approximately  50  percent  by  •eight.     Based  on  this 
average  water  contents,   the  grey  clay  has  an  average   void   ration  of  1:35*  ^ 
unit  dry  weight  of  72  pounds  and   unit  saturated  weight  of  108  pounds.     The 
shearing  strength  of  the  grey  clay  is  believed   to  be  about  60O  pounds  per  eq. 
ft.  based  on  testing  experience  of  clays   in  the  vicinity  of  the  Long  Sault 
Canal.     The  actual   shearing  strength  of  the  clay  at   the  lock  site   is  being 
determined  as  stated  in  paragraph  3~02. 

(c)  Characteristics   of  Glacial  Till.   -  The  deposits  of  glac iaj  till 
consists  of  fairly  compact  to  compact   clayey  or  silty  gravelly  sand,  with 
scattered   cobbles  and  boulders.     In  general   the   till   near  the  exposed  surface 
aod  contact  surface  with  the   clay  contains   less  silt   cr  clay  than  the  under- 
lying till.     Within  any  deposit,   there  may  be    a  great  variation  in  the   quantity 
of  clay  or  silt  which  acts  as  a  binder.     The  density  and  compactness  depends 
upon  the  percentage   of  clay  and   silt  particles   but   in  general   the  till   is 

Tery  compact.     Plate  IV-6  shows  grain  size   curves  of  various  samples  of  till 
which  are  believed  to  be   typical.     No  shear  tests  were   performed  on  glacial 
till  samples  since  experience  with  similar  materials  has  shown  that  an  angle 
of  internal  friction  of  30  degrees  and  a   cohesion  of  0.10  tons   per  square   foot 
may  be  used  to  obtain  a  conservative  design.     The  glacial  till   is  relatively 
impervious  having  a  coefficient  of  permeability  varying  between  0.0001  and 
0.000001  cm.   per  second. 

(d)  Characteristics  of  Overburden  Other  Than  Clay  and  Glacial  Till.   - 
Tte  overburden  other  than  clay  and  glacial  till  consists  of  water  laid   or 


h'l 


partially  water  laid  sands   and  gravela,  muck  and  marl.     Tbe  characteriatics 
of   these  materials  are  quite  variable.     No  aamples  can  be   considered   typical. 
For  design  purposes,   it   must   be  assumed   that    in  locations   where  unusual 
conditionfl  exist   that  stable  side   slopes  will   be   forned  during  construction. 

1^-02.     CHARACTERISTICS  OF  BEDTOCK.   -  Description  of   the  bedrock  at   the 
holes  drilled   between  station  32  •■  00  tc  159   *•  50  are   shown  on  sheets  QX>-1* 
190/5  to  QJD-J.-I90/IO  inclusive,    of  the   contract  drawings,   and   the  bedrock 
ccntcurs  are   shown  on  Plate   III-l.     The  bedrock   is   in  general  approximately 
horizontally  bedded  dolomite  with  a  very  few  minor  thin  beds   of  shale  and 
aandstcne.     The   bedrock   is  quite   sound   and     with  a   nominal  grouting  should 
provide   a  sound  foundation  for  the  proposed   lock  structure.     The  upper  five   to 
ten  feet  of  the    bedrock  may  be   sufficiently    jointed  and  weathered  along  the 
seams   to  make   it  unsuitable   for  concrete   aggregate,   although  moat  of  the   rock 
ia   believed  suitable.     All  bedrock  is  sufficiently  souiid  for  use  as   riprap  and 
cofferdam  construction. 

4-03.     ANALYSIS  OF  CANAL  SLOPES.   -  No  mathematical  analyses   have  been  made 
to  determine    the  excavation  slope   in  the   canal   required  for  safety  against  major 
slides.     A  study  has  been  made  of  the  depth   of   cut   in  clay  and   depth  of  clay. 
Based  on  this  study  and   the   results   of  analyses  made   for  the  excavation  slopes 
for  the  Long  Sault  Canal,    it   is   believed   that  a  slope   of  1   on  2\  will  be  amply 
eafe  against  major  slides.     In  seme   sections  of   the  canal  where   unusual   soil 
conditions  exist,   it  may  be   necessary  to  excavate   the  slopes   flatter  than  1  on 
2i.      However,  where   these    conditions  exist,   the  slope   that    can  be  constructed 
is  believed   to  be  stable  after  construction.     A  slope  of  1  on  2^  was   selected 
for  the  design  throughout   the   length  of   the   canal  since,   based   on  experience, 
this   slope  will  minimize  maintenance. 

4-04.     SPOIL  AREAS.   -  The   rock   excavated   from  the    canal  will  be  utilized 
in   the  construction  of   the  Long  Sault  Dam  and  stock  piled   for  Future  use  as 
concrete  aggregate,    riprap,  and  rock   fill   for  other  structures.     To   prevent 
stockpiled  rock   from  sinking   into  the  overburden,    the   rock  spcil  area  has  been 
located  on  a  deposit   of  finn  overburden.     The   location  of  the  spoil  areas  for 
material  to  be  excavated  between  station  3^y  00  and  159T  50  are  shown  on 
sheets  QD-1-190/11   to  QP-I-I90/I3  of  the  contract   drawings.     The  location  of 
the    clay  and   firm  material  deposits  along  the   canal  as   determined  by  the  ex- 
ploration described   in  paragraph  3-OI    (d)   are  shown  on  Plate   IV-3*     Spoil 
areas   for  unclassified  material  have   been  located   to  insure  the  stability  of 
the   excavation  slopes  of    the   canal. 
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PLATE ffl  -1 
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LOCATION  OF  DRILL  HOLES 
POINT  ROCKWAY  CANAL 


Hole  No. 


D«1072 
D-1C73 
D-1263 
D-126^ 
D-1265 


Mercator  Coordinates 


North 

1,763,222 
1,767,U0 
1,768,^66 
1,768,155 
1.768,0i^0 


East 

25^,573 
257,710 
258,311 
258,ii95 
258,720 


D-1269 
D-127D 
D-1276 
D-1277 
D-1280 


1,767,160 
1,767,275 
1,766,^00 
1,766,290 
1.769.150 


258,250 
P58,035 
257,570 
257,780 
25g,7i^0 


258,970 
253,650 
253,810 
252,900 
252.060 


D-1281 
D-1282 

D-3283 
D-128ii 

D-1285 


D-1236 
D-1287 
D-1288 
'D-1338 
D-1339 


1,769,035 
1,762,9^5 
1,762,290 
1,763,900 
1«761,?6^ 


1,759,952 
l,759,La 
1,759,626 
1,767,^87 


2A9,752 
248,665 
2^8,801 
257,658 
256.^22 


D-1340 
D-1341 
r-1343 
D-1345 
D-1376 


1,763,699 
1,762,726 
1,761,782 
1,760,052 
1.760.838 


255,835 
254,678 
253, U6 
250,336 
^?1»613 


D-1378 
D-1379 


1,761,632 
1,762,631 


252, /,80 
253,680 


PLATE  III  -  2 


LOCATION  OF  S£I^>iL[C  LINKS 
POll^T  hOCKWAr  CANAL 


Line  No, 

50 
53 
54 
55 

88 

Mar ca tor 

1,760,508 
1,760,762 
1,700,526 
1,762,337 
1.768.168 

CoorUiiiatee 

249,891 
250,196 
250,553 
^4V,072 
258.368 

Surface  elev&tion 
at  ceiiter   L>oint 

231.5 
241.6 
232.4 
206.3 
228.5 

Rock 
Elevation 

206.5 
215.0 
207.0 
^03,7 
201.7 

89 
90 
97 

lU 

115 

1,767,416 
1,766,548 
1,765,104 
1,763,5U 
1.76^.976 

257,823 
257,326 
256,218 
255,138 

^53.813 

229.5 
230.3 
233.2 
240.1 
241.5 

199.5 
195.3 
199.2 
201.1 
226.0 

116 
164 
165 

166 

167 

1,76^,331 
1,769,065 
1,767,861 
1,768,595 
1.767.508 

-i  52,  494 
258,995 
259,062 
258,008 
257.089 

235.8 
-i28.0 
246.7 
234.7 
244.5 

178.8 
206.9 
207.0 
2U.2 
207.8 

168 
169 
170 

171 

172 

1,765,185 
1,766,083 
1,765,389 
1,765,6U 
1.763.U6 

255,445 
256,601 
257,018 
257,772 

255.952 

2b8.3 
233.4 
233.1 
2U.7 
231.1 

192.3 
195.5 
200.6 
220.3 
205.8 

173 
174 
175 
176 

177 

1,763,998 
1,762,614 
1,762,305 
1,761.8U 
1.760.188 

256,721 
254,807 
253,898 
253,036 
250.652 

236.0 
243.8 
24I.I 
239.8 
^31.5 

222.7 

206.9 

232.1 

219.5(234.5)* 

212.9 

178 
179 
209 

210 

211 

1,760,570 
1,761,263 
1,759,918 
1,760,526 
1.759.877 

251,563 
252,369 
250,122 
250,350 
250.498 

234.4 
234.8 
231.9 
232.6 
247.0 

204.1 
222.4 
204.6 
2O4.4 
213.0 

212 
213 
2U 
315 

316 

1,760,360 
1,760,322 
1,760,020 
1,763,207 
1.763.229 

251,180 
251,802 
252,090 
255,439 
255.073 

233.0 
238.0 
245.0 
237.0 
239.9 

210.2 
203.8 
226.2 
208.2 
210.5 

317 

^^ 

319 

320 

321 

1,762,915 
1,762,726 
1,762,945 
1,762,631 
1.762.316 

254,562 
254,678 
254,191 
253,680 
253.169 

239.4 
24O.I 
237.9 
237.1 
235.3 

218.4 

205.8 

224.3(230.9)* 

222.5(232.6)* 

198.5 

322 
323 
324 
325 

326 

1,762,128 
1,761,782 
1,762,001 
1,761,65b 
1.764.Z.81 

253,285 
253,146 
252,658 
252,519 
256.280 

238.2 
2^,4.6 
234.3 

233.2 
230.1 

232.4 

223.9(240.3)* 

218.0 

226.5(229.5)* 

224.1 

327 
328 
329 

330 
331 

1,764,058 
1,763,953 
1,763,848 
1,764,586 
1.76a. 376 

255,800 
255,995 
256,190 

256,085 
^50.474 

238.3 
^33.6 
^33. 3 
238.2 
^30.7 

230.2 

217.0 

-tl5.0 
213.9 

332 
333 
381 
392 

1,764,904 
1,765, OU 
1,769,202 
1,769,465 

-^56,759 
256,355 
258,901 
-i59,004 

235.1 
229.6 
237.6 
225.1 

212.9 
206.4 
191.2 
180.0 

*Due  to  the  overburden  and  bedrock,  conaltions  in   this  area,   the  inter- 
pretation of  tbe   seismic  data  is  uncertain,      rigoreb  in  parentheses 
are    Uie  prooable   surface  elevation  of   siifehtl/  fi-actured  ai.d  weaU^ered 
bedrock.     Fi^urea  not  in  parentheBcB  are    uie  i^rojable   elavatldB  of 
■otSKi  badrock. 
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IROQUOIS  DAM 
Estimate  of  Cost  -  March  18,   19i|2 


SlMvlARY 


1.  General  Contract  $7,936,482 

2.  Materials  &  Equipment  5t650»66Q 

$13,607,142 

3.  Engineering  &  Contingencies  IdXi  2,449,858 

Total  Cost  $16,057,000 


IROQUOIS   DAM 
Eatimate  of  Cost   -  March  18,   19i|2 
Bid  Items 


Item: 

No. 


DealgpatioD 


t   Unit 


Quantity 


Unit 
:Frice  $ 


Amount 


1  :  Excavation;  Cofferdam 

2  :  Timber  Cribs  in  Place 

3  :  Crib  Sheeting  (Bulkheads) 

k  t   Steel  Sheet  Piling  in  Place 

5  J  Crib  Fill 

6  :  Earth  Fill;  Cofferdams 

7  I   Rock  Fill;  Cofferdams 

8  :  Riprap;  Cofferdams 

9  *  Derrick  Stone;  Cofferdams 

10  »   Cofferdam  Removal 

11  '•  Unwate ring' Cofferdams 

12  •  Excavation;  Common,   Dam 

13  '   Excavation;  Rock,   Dam 

14  •  Excavation;   Borrow 

15  •   Excavation;   Common,   Canal 

16  •    Excavation;  Rock,  Canal 

17  •  Line  Drilling 

18  /   Drilling  3«  Exploratory  Holes 

19  :   Drilling  6"  Concrete  Cores 

20  .  Drilling  Foundation  Grout 
J       Holes   in  Rock 


jCu.Yd. 


:M.B.M. 


iSq.Ft. 


Cu.Yd. 


Ton 
Cu.Yd. 
AcreFt 
Cu.Yd. 


■      ■ 
Sq.Ft . 
Lin,Ft. 


I07.ii00 

6,800 

I        16,000 
i 

:  6i4 ,300 

:        135.200 

298,500 

106,700 

20,800 

5,000 
569,000 

25,000 
657,200 

32,000 

100,000 

2.412,000 

928,000 

k5 .000 

13,000 

1,000 
10,000 


2.30 

100. CO 

.75 
1.50 
1.50 

.50 

2.5c 

2.00 

5.00 

.50 

6.00 

.50 

2.00 

.30 

.32 

1   1.75 

1.00 

5.00 

10.00 

5.00 


t    268,500 

:      680,000 
1 

12,000 

96,450 

232,800 

149.250 
266,750 
t  41.600 
«  25.000 
284.300 
150,000 
328,600 
64,000 
30,000 
771.840 

: 1.624 ,000 

45.000 
»      75.000 

10,000 
:        50,000 


Item 
No. 

J                               Designation 

:  Unit 

1    Quantity 

Unit 
r   Price   $ 

Amount 
$ 

21 
22 

J 

•  Drilling  Foundation  Grout 

•  Holes   in  Concrete 

•  Core  Boies 

'Lin. Ft. 
'Each 

'          2,000 
:              200 

'          2.50 
'          2.00 

1       5 ,000 
5           400 

23 
2k 

'  Providing  Pressure   Grouting 
Equipment 
Pressure  Grouting 

•Sum 
'Cu.Ft . 

«              Job 
'        10,000 

:         1.00 

;         5.000 
10,000 

25      ' 

Rock  Flour  in  Grout 

:    •      1 

:           1,500 

.50 

750 

26      ' 

Sand   in  Grout 

t    a       ■ 

:          1,500 

1 

.25 

375 

27  ; 

28  • 

Earth  Fill;  Compacted 
Additional  Compaction 

'Cu.Yd. 
'Square 
'(lOOsf) 

:      205,000 
:        50,000 

:              .12 
.02 

1 

24.600 

1,000 

29      ' 

Sand  &  Gravel  Backing 

'Cu.Yd. 

»        6,500 

1.75 

11.375 

30     • 

Hiprap;   Dumped,  Class  A 

:    ■      ■ 

:          6,500 

3.00  i 

19.500 

31     1 

Piprap;   Dumped,   Class  B 

t    «      ■ 

i         8,900 

2.50  : 

22,250 

32      1 

nock  Fill;   Random 

•      ■ 

:       50,000 

2.50  . 

125 ,000 

33     1 

Rolled  Gravel  Surfaoe 

'Sq.Yd. 

i        23,000 

.50' 

11 ,500 

3ii     ; 

Seeded  Top  Soil 

'  Acre 

i                   2    : 

500.00  . 

1,000 

^  : 

Seeding 

i      • 

:                    2    : 

250 .00  : 

500 

36     ; 

Concrete;  Class  A 

'Cu.Yd. 

;       3.500  : 

11.00: 

38.500 

37     i 

Concrete;  Class  B 

■      • 

5        61,000    : 

7.00 : 

427.000 

38     • 

Concrete;  Class  C 

:    ■       ■ 

:      179.000    : 

6.00: 

1.074.000 

39     I 

Concrete  Stoplogs 

i  Sum 

:               Job    : 

40,000 

40  .' 

41  1 

42  : 

Special  Bituminous  Filler; 

Type  C 
Steel  Erection;  Concrete 

Reinforcing 
Steel  Erection;  Structural 

:Cu.Ft . 

J     Lb. 

■ 

:               170    : 
:6  ,000,000    : 
16,800,000    : 

1.50 : 

.025 

1 

.03: 

255 
150,000 
204,000 

43     « 

Steel  Rails;   Placing 

■ 

1      381,000    J 

1 

.015 

5.715 

44     .* 

Spillway  Gates;   Erection 

.      ■ 

22,600,000    : 

t 

.02: 

452,000 

45     *« 

Gantry  Cranes;   Erection 

:     Sum 

:               Job    : 

: 

50,000 

46     ! 

Steel  Forgings  ;   Miscellaneous 

:      Lb. 

2,500    : 

.30 « 

750 

Itemi 

No. I                            DesiRoetioD 

'Unit 

'      Quantity 

Unit 
=Price   $ 

imount 

k7 

i                                                                                   : 

)  Steel.  Structural;  Mlscellaneoua     Lb. 

«           5,000 

.16 

»            900 

48 

«   Iron;  Cast 

«          20.000 

I         .16 

:        3.200 

49 

:  Pipe;   Cast   Iron 

1          39,000 

.15 

'       5.830 

50 

«  Pipe ;  Wrought   Iron 

:             2,000 

.25 

1            500 

51 

1  Pipe;   Black  Steel 

t            2,000 

.15 

1            300 

32 

1   Pipe;  Concrete,   Halved 

«Lin.Ft. 

1                 360 

t         .20 

«              72 

53 

Bronaa  Castings 

«     Lb. 

t             2,700 

;          1.00 

;       2,700 

5k 

Copper;  Sheet 

1                 500 

t            .40 

:            200 

55 

Corrugated  Iron  Water  Stop 

1            4,800 

'••             .15 

:             720 

^6     ! 

Doors;   Steel 

700 

I             .20 

:             140 

57     ' 

Windous;  Steel 

3,600 

:              .20 

1             720 

58     ' 

Highway  Guard  Rail 

:Lin.rti 

k        2,600 

':           1.25 

;  3.250 

59     « 

Bridge  Guard  Rail 

:    •      •    1 

2.600 

:           4.00 

:      10,400 

60     1 

Handrailing;  Steel  Pipe   2" 

:    ■      ■    1 

9.200 

:           3.00 

:      27,600 

61    ! 

Handrailing;  Steel  Pipe   1-1/2" 

i    ■      •    1 

300 

:           2.50 

750 

62       : 

Safety  Treads 

:      Lb.    « 

1.200 

:              .20 

:             240 

63     « 

Roof  Drains 

i   Each    : 

2 

J         50.00 

»             100 

64  : 

65  1 

Roof  Surfacing 
Flagpoles 

(Square i 

:(100sf) 
:Each      : 

4 
2 

:        20.00 
:      200 ,00 

*i              80 
t            400 

66     ! 

Conduit;  Uetal 

1     Lb.    : 

12,000 

.15 

:        1,800 

67     ! 

Electric  Grounding  System 

:  Sum      i 

Job 

I        1,200 

68     ! 

Field  Office 

1      I        ^ 

■ 

1         6,500 

69     ! 

Field  Office  Extension 

t      ■        : 

T 

■ 
otal  Cost 

.  «       3.100 

$7,956,482 

IBUC^UOIS  DAM 
ESTIMATE  OF  COST   -  MARCH  18,   1942 
Materials  acd  Equipment  Furnished  by  the  Goyernment- 


Item 
No. 

Designation 

t  Unit 

:      quantity 

Unit 
tPrice  $ 

Amount 

$ 

1 

t   Fine  Aggregate    (Crushing  Only) 

1     Ton 

160,000 

I       .75 

t        120.000 

2 

t  Coarse  Aggregate    (Crushing 

Only^ 

■ 

:        342.000 

:         .40 

1        136.800 

3 

1  Portland  Cement 

1      Bbl. 

1        260,000 

:      2.50 

J        650 ,000 

4 

(  Structural  Steel 

1     Lb.    1 

6,800.000 

.07    X 

476.000 

5 

1  Reinforcing  Steel 

\       *      1 

6.000,000 

(         .04   : 

240.000 

6 

1  Steel  Rails  &  Accessories 

t        *      1 

h        38I .000      1 

.06    1 

22,860 

7 

t  Spillway  Gates 

t        '      \ 

22.600.000    1 

.125! 

2,825.000 

8  1 

Gantry  Cranes 

Each   ] 

2 

175.000) 

350  ,000 

9  J 

Cofferdam  Timber 

M.B.M.i 

6,800 

ilOO.OO 

t        680,000 

10    J 

Electrical  Contract 

t     Svun   1 

Job 

100  .000 

•11 

Miscellaneous  Equipment 

•      1 

t 

50,000 

Total  Cost 


$5,650,660 


•Includes  water  supply,   ventilating  equipment,  telephone  equip- 
ment, geiMges,  tools,  spare  parts,  supplies,  etc. 
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APPBTDIX  Ill.g  (p) 


Invitation  No.   

Ko.  Bidder 

(Do   not   write   above    this    line) 

STANDARD  GOVERNMENT   FORJ   OF   INVITATION    FOR    BIDS 
(CONSTRUCTION  CONTRACT) 

TAR   DEPARTliENT 
UNITED  STATES   ENGINEER  OFFICE 
MASSENA,    NE,V  YORK 
.    1942 

1.  SEALED  BIDS,    in  duplioato,    subject  to   the   conditions  contained 

herein,    will   be  received   until  2:00   p.m.    E.S.T.,   and   then  publicly 

opened   in  the   United   States    Engineer  Office,    Massena,    New  York,    for   furn- 
ishing all    labor,    plant,    and  materials,    and   performing  all   vrorlc   for   the 
construction  of  Point  Roclcway  Lock,    on  the   Point  Rockway  Canal,    about 

3  miles  west  of  the   village   of  MTaddington,    New  York,    all  as    indicated  on   the 
drawings  or  required  by  the   specifications. 

2.  SPECIFICATIONS  AND  PLANS. 

(a)  The  work  to  be  done  in  strict  accordance  with  the  specifications 
and  drawings  which  are  designated  as  follo'-vs  : 

(1)  Point  Rockway  Look,  specifications. 

(2)  The  drawings  which  will  become  a  part  of  this  contract 
are  designaj;ed  in  paragraph  I-04  of  the  specifications. 

(b)  Where  copies  of  drawings  are  requested,  a  deposit  of  twenty- 
five  dollars  ($25»00)  will  be  required  to  insure  their  return.   The  deposit 
should  be  in  the  form  of  a  United  States  money  order  or  a  certified  check 
made  payable  to  "The  Treasurer  of  the  United  States."   The  deposit  will  be 
refunded  upon  the  return  of  the  plans  in  good  condition  within  30  days  after 
date  of  opening  bids. 

3.  INVESTIGATION  OF  CONDITIONS.  -  Bidders  are  expected  to  visit  the 
locality  and  site  of  the  work,  and  to  make  their  own  estimates  of  the  facil- 
ities needed,  and  the  difficulties  attending  the  execution  of  the  proposed 
oontract,  Including  local  conditions,  availability  of  labor,  uncertainty  of 
weather,  and  other  contingencies.   In  no  case  will  the*  Government  assume  any 
responsibility  whatever  for  any  interpretation,  deduction,  or  conclusion 
drawn  from  the  examination  of  the  site.  At  the  bidder's  request,  a  rep- 
resentative of  the  Government  will  point  out  the  site  of  the  proposed  operation. 
Failure  to  acquaint  himself  with  all  available  information  concerning  these 
conditions  will  not  relieve  the  successful  bidder  of  assuming  all  responsibilities 
for  estimating  the  difficulties  and  costs  of  successfully  performing  and 
completing  the  work.  (See  paragraphs  1-17  and  1-19  of  the  specifications.) 

4.  WAGE  AND  LABOR  PROVISIONS.  -  lage,  labor,  and  anti-discrimination 
regulations  are  specified  in  paragraph  I-38  of  the  specifications  and  Articles 
11  (Revised),  17,  and  I9  (Revised)  of  the  contract.   Attention  of  bidders  Is 
invited  to  War  Department  labor  policy  for  defense  construction  projects  set 
out  in  memorandum  of  agreement  approved  July  22,  1941»   Successful  bidders 
will  be  expected  to  adhere  to  provisions  of  the  agreement,  copies  of  which  are 
on  file  at  Office  of  District  Engineer,  U.  S.  Engineer  Office,  Massena,  N.  Y. 

5.  DOMESTIC  PREFERENCE.  -  Articles  on  the  preference  for  domestic 
articles  will  be  made  a  part  of  the  contract.  (See  paragraph  1-34  of  the 
specifications.) 
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6.  ARTICLES  ON  PATENTS  will  be  made  a  part  of  the  oontraot.   (3e© 
paragraph  1-29  of  the  specifications.) 

7.  COM:ifENCEMENT  AND  COiiPLETION.  -  The  work  shall  be  oommenced  within 

20  calendar  .days  after  date  of  receipt  of  notice  to  proceed  eind  shall  be  com- 
pleted within  90Q  calendar  days  after  date  of  receipt  of  notice  to  proceed, 
in  accordance  with  the  provisions  of  paragraph  l-06  of  the  specifications. 

8.  Ebctension  of  time  for  completion  of  construction  for  delays  due  to 
National  Defense  Priorities  will  be  made.   (See  Par.  l-06  (e)  of  the 

spec  if ications. 

9.  LI^lUIDATED  DAJjiAGES  for  delay  will  be  prescribed.   (See  P'-iragraph  1-06 
of  the  specifications.  ) 

10.  PARTIAL  PAYMENTS  will  be  made.   (See  paragraph  1-08  of  the 
speoif ications  and  Article  16  of  the  contract.) 

11.  ADJUSTMENT  OF  C.QNTRACT  PKICE  by  reason  of  change  in  Federal,  State, 
and  local  taxes  will  be  made.   (See  paragraph  1-.';1  of  the  specifications.) 

12.  ADJUSTMENT  OF  PRICES  FOR  LABOR  AND  MATERIALS.  -  Adjustment  of 
prices  in  accordance  with  the  basic  increase  or  decrease  of  costs  of  labor 
and  materials  will  be  made  as  provided  in  par.  1-45  of  the  specifications, 

13.  ESTIMATES  OF  COST.  -  Bidders  are  infarned  tnat  the  Government  will 
prepare  estimates  of  the  cost  of  construction  of  the  work  required  by  the 
specifications  for  comparison  of  bids. 

14.  REPORTS  TO  THS  DSPARTJENT  OF  LABOR.  -  In  order  to  assist  the  Depart- 
ment of  Labor  in  obtaining  eoiployment  statistics,  bidders,  unless  otherwise 
indicated  in  their  bids,  will  be  considered  as  having  voluntarily  consented, 
without  cost  to  the  Government,  to  the  inclusion  of  paragraph  1-33  of  the 
speoif ications  as  a  part  of  the  contract. 

15.  Provisions  of  the  Assignment  of  Claims  Act  of  October  9i  1940 
(Public  No.  8ll-76th  Congress)  .\rill  be  made  a  part  of  the  oontraot.   (See 
paragraph  1-44  of  the  speoif ications. 

16.  BID    AND  CONTRACT. 

(a)  Bids  must  be  submitted  upon  the  standard  Governjnent  form  of  bid, 
and  the  successful  bidder  will  be  required  to  execute  the  standard  Governmeat 
form  of  oontraot  for  construction  (U.  S.  Standard  Form  No.  23).   Bidders  are 
advised  that  Article  II  (a)  of  U.  S.  Standard  For.n  No.  23  has  been  revised  to 
pemlt  laborers  and  mechanlos  to  work  more  than  3  hours  per  day,  provided 
overtime  compensation  ata  rate  of  not  less  than  1-1/2  times  the  basic  rate  of 
pa.y  is  paid  for  all  working  time  of  eaoh  laborer  or  mechanic  in  excess  of  8 
hours  In  any  one  day.   Also  Article  19,  Nonrebate  of  U.  S.  Standard  Form  No.  2 
is  revised  to  read  as  follows,  and  the  contract  to  be  entered  into  as  result 
of  this  invitation  will  be  altered  accordingly: 

■ARTICLE  19.   Nonrebate.  (a)  The  contractor  shall  furnish  to  the 
Government  representative  in  charge  at  the  site  of  the  work  covered  by  this 
contract,  or  If  no  Government  representative  is  in  charge  at  the  site,  shall 
mail  to  the  Feder'il  agency  contracting  for  the  work,  within  7  days  after  the 
regular  payment  date  of  eaoh  and  every  weekly  pay  roll,  an  affidavit  in  the 
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form  preaorlbod  by  regulations  issued  by  the  Secretary  of  Labor  and  published 
in  the  Federal  Register  of  Uaroh  1,  1941.  6  F.  R.  1211,  or  any  modifioatlon 
thereof  pursuant  to  the  aot  of  June  I3,  1934.  48  Stnt.  948  (U.  S.  Code  title 
40,  sections  276b  and  2760),  sworn  to  by  the  contractor  or  the  subcontractor 
concerned  or  by  the  authorized  officer  or  employee  of  the  contractor  or  sub- 
contractor supervising  suoh  payment,  to  the  fact  that  each  and  every  person  em- 
ployed on  the  work  has  the  affidavit,  that  no  rebates  have  been  or  will  be 
made  either  directly  or  indirectly  to  or  on  behalf  of  the  contractor  or  suoh 
subcontractor  from  the  full  weekly  wages  earned  as  set  out  on  such  payroll; 
and  that  no  deductions,  other  than  permissible  deductions  as  defined  in  the 
said  regulations  pursuant  to  said  aot  of  June  I3,  1934.  and  as  described  in 
Said  affidavit,  have  been  or  will  be  made,  either  directly  or  indirectly, 
from  the  full  weekly  wages  earned  as  set  out  on  such  payroll. 

"(b)  The  contractor  shall  comply  with  all  applicable  re- 
quirements of  the  said  regulations  of  the  Secretary  of  Labor  under  the  aot 
of  June  13,  1934.  and  the  requirements  of  this  article  of  the  contract  shall 
be  subject  to  all  applicable  provisions  of  such  regulations. 

"(o)  The  contractor  shall  cause  appropriate  provisions  to 
be  inserted  in  all  subcontracts  relating  to  this  work  to  insure  fulfillment 
of  the  requirements  of  this  article." 

(b)  The  bid  form  has  an  entry  for  each  item  on  which  estimates  will 
be  given  or  payments  made,  and  no  other  allowance  of  any  kind  will  be  made 
unless  specifically  provided  for  in  the  specifications  or  the  contract,  or 
adjustments  under  \rticle  3  of  the  contract. 

(c)  All  bids  must  be  for  the  entire  work  and  must  have  each  blank 
filled. 

(d)  The  quantities  of  each  Item  of  the  bid  as  finally  ascertained  at 
the  close  of  the  contract,  in  the  units  given,  and  the  unit  prices  of  the 
several  items  stated  by  the  bidder  in  the  accepted  bid,  will  determine  the 
total  payments  to  accrue  under  the  contract.  The  unit  price  bid  for  each 
item  must  allow  for  all  collateral  or  indirect  cost  connected  with  it. 

17.  EXPERIENCE,  (a)  Each  bidder  shall  state  in  the  space  provided  in  the 
bidding  schedule,  a  brief  description  of  the  character  of  the  work  previously 
executed  by  him  and  the  locations  of  the  major  projects.   After  the  bids  are 
opened,  any  bidder  may  be  required  by  the  contracting  officer  to  state  whether 
he  is  now  or  ever  has  been  engaged  on  any  construction  work  similar  to  that 
proposed,  the  year  in  which  it  was  don^,  and  the  manner  of  its  execution,  and 
to  give  such  other  infor^iation  as  will  tend  to  show  his  ability  to  prosecute 
vigorously  the  work  required  by  these  specifications, 

(b)  For  the  manufacture  and  fabrication  of  the  machinery  required 
under  Section  XIV,  the  successful  bidder  will  be  required  to  employ  an 
organization  thoroughly  experienced  in  the  design  and  manufacture  of  machin- 
ery and  gears  of  this  character.   For  the  installation  of  the  lock  gates, 
segmental  valves,  pool  supply  valve,  wire  rope  fenders,  emergency  daja  stop 
logs  and  derrick  swing  bridge,  the  successful  bidder  will  be  required  to  em- 
ploy an  organization  thoroughly  experienced  and  skilled  in  the  fabrication 
and  erection  of  steel  structures  requiring  a  similar  high  degree  of  precision 
and  workmanship.   After  the  opening  of  bids,  any  bidder  may  be  required  by 
the  contracting  officer  to  subrait  satisfactory  evidence  that  the  specific 
organization  which  he  proposes  to  eiiploy  on  this  portion  of  the  contract  has 
successfully  executed  work  of  the  nature  and  quality  indicated  above. 

18.  DATA  TO  3E  SLFBMITTED  WITH  BIDS. 

(a)  All  bids  submitted  must  be  accompanied  by  a  statement  establishing 
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that  the  bidder  maintaltis  ^   permanent  place  of  business  and  has  a  suitable 
financial  status  to  meet  obligations  incident  to  the  worlc.   (See  paragraph 
3  of  the  bidding  schedule.)   In  addition,  each  bidder  shall  subult  with  his 
bid  the  statement  of  plant,  drawings,  charts,  and  other  information  and  data 
required  below.   These  data  shall  be  carefully  prepared  and  presented  in 
neat  and  legible  form  on  tracing  paper  or  tracing  cloth  so  that  reproduction 
may  be  made  therefrom.   These  data  are  considered  essential  in  enabling  the 
contracting  officer  to  determine  whether  the  bidder  is  responsible  and  ex- 
perienced in  similar  types  of  construction  and  whet'uer  the  bid  is  bnsed  on  a 
careful  study  of  construction  methods  which  may  affect  the  progress  of  the 
worlc.   Airard  of  this  contract  shall  not  be  construed  as  a  guarantee  by  the 
Governaent  tliat  the  materials  or  supplies  listed  in  the  bidding  schedule  are 
approved. 

(b)  Drawings  shall  be  submitted  indicating  the  plant  layout  the 
bidder  proposes  to  utilize  on  the  work.   The  drawings  shall  clearly  indicate 
the  location  and  manner  of  employment  of  the  various  major  items  of  the  plant. 
They  shall  Include  the  arrangement  of  the  plant  for  the  handling  of  materials, 
and  the  manner  in  which  excavation  and  disposal  of  the  excavated  materials 
will  be  made.   They  shall  also  include  the  location  of  all  material  yards  and 
the  transportation  facilities,  as  well  as  the  location  of  the  mixing  plant  aad 
the  manner  in  which  concrete  will  be  placed  and  metal  worlc  erected.   The 
plant  lay-out  shall  be  accompanied  by  a  complete  list  suid  description  inserted 
in  the  space  provided  therefor  in  the  bid  form,  of  all  plant  that  the  bidder 
now  has  or  will  have  available  for  commencing  and  prosecuting  this  worlc,  and 
its  location  at  the  time  of  opening  bids,  in  order  that  it  may  be  inspected 
by  the  contracting  officer  should  he  so  desire.   The  above  information  will 
be  considered  confidential.   .fhen  a  bidder  does  not  owr*  or  possess  plant  and 
proposes  to  procure  it,  firm  options  on  all  major  items  of  proposed  plant 
must  be  submitted  'when  the  bids  are  opened. 

(c)  A,  chart  or  charts  shall  be  submitted  indicating  the  volume  ^r* 
worlc  to  be  done  and  the  rate  of  progress  which  the  bidder  agrees  to  mainta^ln 
(See  paragraph  1-19  of  the  specifications)  for  each  of  the  following  major 
operations  required  in  the  performance  of  the  worlc  under  these  speoif icationsi 

(1)  Excavation 

(2)  Concrete  iiasonry 

(3)  Fill  and  Backfill 

(4)  Lock  Sate  Erection 

(5)  Gate  Machinery  Installation 

(6)  Movable  Bridge  Erection 

(7)  Ehbankment  Construction  North  Dike 

(8)  STibankment  Construction  South  Dike 

Charts  shall  be  in  the  form  of  plotted  curves  in  which  the  abscissae  shall  re- 
present definite  intervals  of  time  measured  from  date  of  receipt  of  notice  to 
proceed  with  the  work,  and  the  ordinates  shall  represent  percentages  of  ooaplet 
based  on  the  estimated  contract  quantities.   In  preparing  the  charts,  due  allo« 
shall  be  made  for  probable  delays  caused  by  any  unsatisfactory  working 
conditions.   Careful  consideration  shall  be  given  to  the  preparation  of  these 
charts,  as  the  rate  of  progress  proposed  by  the  accepted  bid  will  be  made  a 
part  of  the  contract.   (See  paragraph  1-19  of  the  specifications.) 

19.  AWARD  0?   CONTRACT. 

(a)  Subject  to  the  rights  hereinafter  reserved,  work  will  be  awarded 
as  a  whole  to  the  lowest  responsible  bidder  whose  proposal  fully  conforms  to 
the  requirements  of  the  specifications  and  as  may  be  deemed  most  advantageous 
to  the  United  States. 
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(b)  A  bid  may  be  rejeoted  if  th*?  bidder  falls  to  furnish  bid  bond 
or  to  submit  the  datu  required  with  his  bid  or  cannot  show  that  he  has  the 
necessary  capital  and  experience  and  owns,  controls,  or  can  procure  the 
necessary  plant  to  comaence  the  work  at  the  time  prescribed  in  the  speolfi- 
oations  and  thereafter  to  prosecute  and  complete  the  .vork  at  the  rate  or 
time  specified;  and  that  he  is  not  already  obligated  for  the  performance  of 
other  work  <vhich  would  delay  the  co:amenoement,  prosecution,  or  completion  of 
the  work  contemplated  in  this  advertisement. 

(c)  \iiy  unbalanced  bid  which,  in  the  opinion  of  the  oontraoting 
officer,  jeopardizes  the  interest  of  the  United  States  will  be  subject  to 
rejection  for  that  reason. 

(d)  The  right  is  reserved,  as  the  interest  of  the  Government  may 
require,  to  reject  my   and  all  bids  and  to  waive,  any  Informality  in  bids 
received. 

(e)  Bidders  shall  indioate  whether  they  intend  to  use  natural  sand 
or  crushed  stone  sand  in  concrete  by  placing  their  unit  bid  prices  in  the 
spaces  provided  for  concrete  in  the  Schedule  of  Bid  Items,  opposite  the  one 
they  intend  to  use,  and  shall  cross  out  the  other.   In  the  canvass  of  bids 
the  unit  bid  prices  of  bidders  who  specify  using  crushed  stone  sand  will  be 
increased  by  eleven  cents  ($0.11)  for  each  class  of  concrete,  for  the  purpose 
of  coroparing  bids  only.   This  increase  is  due  to  the  necessity  of  adding  extra 
ooment,  furnished  by  the  Government,  to  concrete  made  with  crushed  stone  sand. 

20.  GUARANTY.  -  Guaranty  will  be  required  with  each  bid  as  follows: 

Bid  Bond,  Standard  Form  No.  24,  will  be  executed  in  a  penal  sum  not  less  than 
10  percent  of  the  total  amount  of  the  bid,  but  not  exceeding  $2,500,000. 
Individual  sureties  will  justify  in  suras  aggregating,  not  less  than  double  the 
penalty  of  the  bid  bond.   (See  paragraphs  8  and  9  of  the  Instructions  to 
Bidders.) 

21.  PERFORMANCE  AND  PAYMENT  BONDS  will  be  required  as  follows: 

(a)  A  performance  bond  with  good  and  sufficient  surety  or  sureties, 
for  the  protection  of  the  United  States,  Standard  Form  No.  25,  will  be  executed 
in  a  penal  sum  approximately  equal  to  and  not  less  than  ten  percent  (10%)  of 
the  full  amount  of  the  consideration  of  the  contract,  not  to  exceed  two 
million  five  hundred  thousand  dollars  ($2,500,000). 

(b)  If  the  consideration  of  the  contract  will  exceed  $2,000  in 
amount,  a  payment  bond  with  good  and  sufficient  surety  or  sureties,  for  the 
protection  of  persons  furnishing  material  and  labor  for  the  work,  Standard  Form 
No.  25-A,  will  be  executed  in  a  penal  sum  of  one-half  of  the  full  aancxnt  of 
the  consideration  of  the  contract  when  the  latter  is  not  more  than  one  million 
dollars  ($1,000,000);  forty  percent  (40%)  where  the  contract  exceeds  one 

million  dollars  ($1,000,000)  but  is  not  more  than  five  million  dollars  ($5,000,000); 
and  two  million  five  hundred  thousand  dollars  ($2,500,000),  for  all  contracts 
above  five  million  dollars  ($5,000,000). 

22.  .ADDRESS  FOR  BIDS.  -  Envelopes  containing  bids  must  be  sealed,  marked, 
and  addressed  as  follows: 

Mark  in  tipper 

left  hand  corner:  Address: 

Bid  for  Construction  of  To:   The  District  Engineer 

Point  Rookway  Lock  U.  S.  Engineer  Office 

Invitation  No.  Massena,  New  York 

To  be  opened  at  2:00  p.m.,  E.3.T. , 

-E- 


Note:      See   Standard    jovernment   Instructions    to   Bidders   and   copy  of  the 
Standard   Governmont   Fonn  of  Contract,    Bid  Bond,    Payment  Bond,    and   Perfonaance 
Bond,    which  nitiy   be  obtained  upon  appllcition. 
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SPECIFICATIONS  FOR  THE  CONSTRUCTION  OF 
POINT  ROCKWAY  LOCK  .  POINT  ROCKWAY  CANAL 

SECTION  I.  GENERAL  PROVISIONS 

1-01.     LOCATION.    _  The  site  of  the   work  contemplated  by  these   speci- 
fications is  in  northern  New  York  State,    in  the.  County  of  St.    Lawrence, 
near   the   International  Rapids  Section  of  the  St.   Lawrence  River,   about 
3  miles  west  of  Tfaddington,   New  York,    the  nearest   town.     The   general 
location  of  the   site   is  shown  on  Sheet  No.   2  of  the  drawings  described 
in  paragraph  1-04  of  the  specifications. 

1-02.     ■''ORK  TO   BE  DONE. 

(a)  The  work  provided  herein  is  authorized  by 


Act,  approved ,194  . 

(b)  The  ?.'ork  to  be  done  under  this  contract  and  in  accordance 
with  these  specifications  consists  of' furnishing  all  plant,  superinten- 
dence, labor  and  materials,  except  as  noted  in  paragraph  1-10,  and  per- 
forming all  work  required  for  the  construction  of  the  Point  Rockway  Lock, 
except  for  specifically  excepted  items,  v.-ith  appurtenant  works,  complete 
in  accordance  with  the  drawings  and  these  specifications.  The  main 
features  of  the  work  are  as  follows; 

(1)  Excavation  for  navigation  channels  and  for  foundations 
of  concrete  structures  including  Foundation  Preparation  and  Grouting,  and 
Excavation  of  a  canal  above  the  lock.   (See  Section  II.) 

(2)  Placing  concrete,  reinforcement,  and  embedded  parts 
for  lock.   (See  Section  VI). 

(3)  Erection  and  installation  of  lock  gates  and  operating 
machinery,  emergency  dam  stop  logs  and  handling  derricks,  wire  rope  fenders, 
a  movable  bridge,  end  permanent  unwatering  pumps.   (See  Section  XVII.) 

(4)  Placing  fill  and  back  fill  adjf^cent  to  lock  walls. 
(See  Section  III. ) 

(5)  Construction  of  earth  embankments  -  North  and  South 
Dikes.   (See  Section  III.) 

(6)  Construction  of  a  highway. 

(7)  Miscellaneous  items  including  embedded  electrical 
conduit  system  and  other  work  es  specified  or  shown  on  the  drawings,  and 
such  incidental  work  as  uic^y   be  needed  or  ordered  in  writing  by  the 
contracting  officer. 

I-03.  DESCRIPTION,  -  The  completed  work  at  this  site  will  provide 
a  navigation  lock  having  usable  chamber  dimensions  of  80  ft.  width  by 
800  ft.  length,  a  minimum  depth  of  30  ft.  of  water  over  gate  and  emergency 
dam  sills,  a  maximum  lift  of  about  5  ft*  A  guide  wall  approximately 
1200  ft.  long  and  wing  wall  approximately  400  ft.  long  will  be  provided 
at  both  the  upper  and  lower  approaches  to  the  lock.   All  lock  walls  will 
be  of  concrete,  gravity-type  section.  All  lock  walls  will  be  founded  on 
rock  and  will  hav«  an  average  height  of  about  57  ft.  The  lock  walls  will 
be  backed  with  fill  and  will  be  connected  at  the  upper  end  of  the  lock 
chamber  by  dike  embankments  to  a  natural  ridge  on  each  side  of  the  canal. 
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A  highway  will  be  provided  on  top  of  these  connecting  dikes  and  will  cross 
the  upper  end  of   the   lock  on  a  movable  bridge. 

1-04.      ^PS  AMD  DRAWINGS. 

(a)     The  work  shall   conform  to  maps  and  drawings  marked 
"St.   Lawrence  River  Project,   Point  ^ockway  Lock",    title   end  file  mprked 
as  listed  below,   which   form  a   pert  of  these   specifications  and  which  ere 
filed   in  the  U.    S-    TJIngineer  Office,   3t .    Lawrence  Pirer  District,  T-fessena 
New  York. 

LIST  OF  LRAZITTGS   .  POrrT  R0CK7AY  LOCK 
Sheet       File 
No .  No . Title 

1  ftl^l-O/l  Index 

2  1/1  Project  Location  Map 

3  1/2  Site  Map 

4  1/3  General  Plan 

5  2/1  Plan  of  Exploration 

6  2/2  Plan  of  Exploration 

7  2/3  Record  of  Exploration 

8  2/k  Record  of  Exploration 

9  2/5  Record  of  Exploration 

10  2/6  Record  of  Exploration 

LOCK  TVALLS 

11  15/A  Stability  Analyses 

12  15/1  ^^ason^y  -  Upper  End   -  Plan  and  Sections 

13  15/2  Masonry  -  Lower  End   -  Plan  and  Sections 

14  15/3  Details  -  Miscellaneous  Metal  Parts 

EMBANKvlE^'T 

15  20/2  Profile  and  Section 

LOCK  GATES 

16  50/1  General  Drawing 

17  50/2  Details 

LOCK  GATE  OPERATING  N^ACHINKRY 

18  55/1  Assembly  Drawing 

S'-ilNG  BRIDGE 

19  90/1  General  Outline  and  Stress  Diagrams 

20  90/2  bridge  Supports  and  Machinery  Layout 

WIRE  ROPE  FENDER 

21  95/1  Room  Assembly 

22  95/2  Operating  Machinery  Assembly 

23  95/3  Friction  Brakes 
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2k  95/ k  Coupling  Pin  Operating  Machinery 

EMERGKNCY    DAAB 

25  QL-I-I05/I  General  Drawings 

26  103/2  Stop  logs  -  Type  A 

27  105/3  Stop  LDg3  -  Type  B  and  C 

28  105/4  Stop  log  Pickup  Boom 

TEMPORARY   CONSTRUCTION 

29  160/1  Field  Office  -  Plans  and  Elevations 

30  160/2  Field  Office  -  Utilities 

ACCESS  HIGHaAY 

31  I85/I  Plan  and  Profile 

32  I85/2  TVpical  Highway  Sections 

33  185/3  Typical  Highway  Details 

CANAL  EXCAVATION 

3k  190/1  Plan  Station  UOfOO  to  Sta.  190rOO 

33  190/2  Cross  sections 

(b)  These  drawings  show  the  work  irith  as  much  detail  as  is 
possible  in  the  present  stage  of  development  of  the  design.  The  work 
shall  conform  to  such  other  drawings  and  addenda  relating  thereto  as 
may  be  published  and/or  exhibited  in  the  office  of  the  contracting 
officer  prior  to  the  opening  of  proposals,  and  to  such  drawings  in 
explanation  of  details  as  may  be  required  from  time  to  time  during 
construction,  including  such  modifications  as  the  contracting  officer 
may  consider  necessary  on  account  of  conditions  that  are  found  to  exist 
during  the  prosecution  of  the  work.   Detail  bar  lists  end  bending  sche- 
dules for  steel  reinforcement  will  be  furnished  by  the  United  'States. 

(c)  Prior  to  the  execution  of  the  work  the  contractor  shall 
check  all  drawings  and  shall  im-nediately  report  to  the  contracting 
officer  any  errors  or  omissions  discovered  therein.  Errors  and/or 
omissions  in  drawings  will  not  relieve  the  contractor  of  his  respon- 
sibility for  the  correct  fitting  together  and  exact  position  of  all 
parts  of  the  work  in  accordance  with  the  specifications.   Parts  and 
details  not  fully  indicated  on  the  drawings  shall  be  detailed  by  the 
contractor  in  accordance  with  the  best  practice,  or  as  directed  by  the 
contracting  officer.  The  contractor  shall  submit  fabricator's  shop 
drawings  of  all  structural  steel  =!nd  other  metal  work  for  approval. 
He  shall  also  submit  such  shop  dra?7ings  for  all  equipment  specified 
herein  to  be  designed,  as  well  as  furnished  and  installed,  by  the  con- 
tractor, the  contractor  shall  submit  such  design  computation  and  mate- 
rial lists  of  all  mechanical  and  electrical  equipment  as  nay  be 
required  by  the  contracting  officer.  No  material  shall  be  ''urnished 
or  work  done  thereon  prior  to  approval  of  these  drawings.  The  con- 
tractor shall  submit  three  (3)  prints  of  each  of  such  detailed  drawings 
to  the  contracting  officer  ^ho  will  return  one  print  with  his  approval 
or  notations  of  such  changes  as  he  finds  necessary.  Each  print  submitted 
for  approval  shall  have  in  the  lower  right-hand  corner  just  above  the 
title  a  white  space  3  inches  by  k   inches  in  size  in  which  the  contract- 
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ing  officer  will   indicate   the  action   taken.     After  approval,    the  con- 
trHCtor   shall   furnish   the   contracting  officer  one   tracing  end   five 
prints  of  eech  approved  drev/in^.     Three  copies  or  sets  of  parts  catalogs, 
spere   pjarts  lists  and  operating  instrxtions   shall  be   furnished  as 
specified  above   or  as  requested   by   the   contracting  officer.     Payment 
for   the   contractor's  drawings,    including  revisions  hereof,   parts  catalogs, 
spare   parts  lists  and  operating   instructions   shall  be   included   in   the 
contract  prices   paid   for  material  or  vork.     All  of  these   items  "ill   form 
a   part  of  the   contract  when  approved  by   the   contracting  officer. 

(d)     Ten  sets  of  prints  of  necessary   contract  draT-ings   (one- 
half  si -e  reproductions,    or  fill   size   if  desired)  and   twenty   =ets  of 
specifications  will   be  furnished    the   contractor  rithout  charge.     Addi- 
tional prints  may  be   secured   upon  request  at   the  cost  of  repro'^uction. 

1-05.     ^UA.\TITrES.    _  The   follo7'ing  estimate   of  quantities  of  work 
to  be   performed,   as  also   shown   in  the   "Schedule  of  Bid  Items"    under 
these   Specifications,    is  given  only  to   serve  as  «   ^asis  for  canvassing 
bids  ?5nd   for  determining  the   approximate  amount  of  the   consideration 
of  the   contract.      Unless   the    contract   is  terminated  by   the   failure  of 
Congress  to  appropriate  additional  funds   (see   paragraph   I-O8),    the 
contractor  will  be   required  to  complete    the  work   specified   in  paragraph 
1-02  heireof,   be   the   required  quantities  more   or  less   than  the  amounts 
sho^m. 


Item  No. 

Designation 

Unit 

Q,uantity 

1 

Excavation;   Common 

C.Y. 

3,138,000 

2 

^xcavetion;   Borrow 

c.y. 

450,000 

3 

Kxcavationj  Fock 

C.Y. 

516,000 

k 

Parth  Fill;   Compacted,   Class  "I" 

C.y. 

67,000 

5 

Flarth  Fill;   Compacted  Class   "II" 

C.Y. 

675.000 

6 

Line  Drilling 

S.F. 

21,000 

7 

Filter 

C.Y. 

■  None 

8 

Sand  and  Gravel  Backing 

C.Y. 

6.900 

9 

Riprap;    Dumped,   Class   "A" 

C.Y. 

19,100 

10 

Riprap;    Dumped,  Class   "P" 

C.Y. 

29.900 

11 

Drilling;   Grout  Holes   in  Concrete 

Lin. Ft. 

1,100 

12 

Drilling;   Grout  Holes   in  Rock,   0  to  25 

feet 

Lin. Ft. 

2.400 

13 

Drilling;   Grout  Holes  in  Rock,   25  feet 

or  over 

Lin. Ft. 

750 

14 

Drilling;  Exploratory  Holes  in  Rock, 

0   to  25  feet 

Lin.^t. 

1,800 

15 

Drilling;   Exploratory  Holes  in  Rock, 

25  to  50   feet 

Lin. Ft. 

400 

16 

Drilling;  Exploratory  Holes  in  Rock, 

50  to   100  feet 

Lin.'t. 

400 

17 

Pressure  Grouting 

Cu.'B't. 

4,000 

18 

'land   in  Grout 

Cu.Ft. 

300 

19 

Rock  Flour  in  Grout 

Cu.Ft. 

300 

20 

Timber;   White  Oak 

M.F.^.M. 

34.5 

21 

Timber;   Commnn   (Creosoted) 

M.'^.^.M. 

15.1 

22 

Concrete;   Class   "A"    (Vatural  ^fend 

(Crushed  Stone 
(55and 

C.Y. 

1.050 
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Item  IIo. 

Desiftnation   (Cont'd) 

Unit 

Quant i  ty 

23 

Concrete;   Class   "B"    (Natural  Sand 

(Crushed  Stone 

(Sand 

C.Y. 

271.500 

24 

Steel;   Structural,   Sector  Gates, 

Movable  Parts 

Pound 

2,416,000 

25 

Floor  Plating;  Steel 

s.r. 

6.500 

26 

Steel;   Structural,   Stop  Logs 

Found 

1,104,000 

27 

Steel;   Structural,  Miscellaneous 

Pound 

685,000 

28 

Steel  Erection;   Concrete  Reinforce- 

ment 

Pound 

600,000 

29 

Forgings;   Steel 

Pound 

90,000 

30 

Castings,   Steel 

Pound 

220.000 

31 

Castings;   Alloy  Steel  (Including 

Nickel) 

Pound 

13,000 

32 

Castings;    Iron 

Pound 

70,000 

33 

Brass  and  Bronze 

Pound 

11,000    • 

3k 

Miscellaneous  Non- Ferrous  Metals 

Pound 

35 

Pipe;    Steel,   Black,    12  inch  Dia. 

Lin. Ft. 

36 

Pipe;    Steel,  Black  6   inch  Dia. 

Lin. Ft. 

37 

Pipe;    Steel,  Black  4  inch  Dia, 

Lin. Ft. 

38 

Conduit;   Fiber,   3  inch  Dia. 

Lin. Ft. 

39 

Conduit,   Rigid  Metal,   2   inch  Dia. 

Lin. Ft. 

40 

Electrical  Grounding  System 

Sum 

Job 

41 

Handrailing;   Steel  Pipe 

Li  n .  Ft . 

42 

Rubber  Seals;  Moulded 

Pound 

43 

Corrugated  Sheet;    Iron 

Pound 

44 

Tile  Crages 

Lin. Ft. 

45 

Core  Boxes 

Each 

46 

Stiff-Leg  Derrick  Sand  Machinery 

Sum 

Job 

47 

Pick-up  Boom;    2  at  12,600   lbs. 

Pound 

48 

Machinery;   Sector  Gates,   Furnished  and 

Installed  8   sets 

Pound 

49 

Motors,  Brakes  and  Limit  3\vitche3;    for 

Sector  Gates,   Furnished  and  Installed 

Set 

8 

50 

Fender  Boom 

Pound 

51 

Machinery;  Wire  Rope  .Fenders, 

Installed  only,   4   sets 

Pound 

52 

Motors,   Brakes  and  Limit  Switches;   for 

Wire  Rope  Fenders,   Installed  only 

Set 

4 

53 

Counterweight 

C.W.T. 
(1001b.) 

54 

Sving  Bridge  end  ^5^chine^y;   Complete 

Sum 

Job 

55 

Lock  Unwatering  Pumps  and  Sump  Pumps 

Sum 

Job 

56 

Field  Office 

Sum 

Job 

57 

Field  Office  Extension 

Sum 

Job 

58 

Seeding 

Acre 

59 

Rolling  for  Each  Additional  Two  Trips 

square 
(lOOsf) 

60 

Gravel  Fill  Base 

C.Y. 

61 

Road  Surfacing 

Sq .Yd . 

62 

Highway  Guard  Rail 

Lin. Ft. 

.^2 

Pipe;   Corrugated  Iron  24"    dia. 

Lin. Ft. 

64 

Pressure  Test;  Grout  Holes 

1 

Each 
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1_06.      COIiiflENCEMENT,    ?rtr)S,T.CUTlO>l  MID  COMPLETION.  1 

(a)  T^e   contractor  will   bo   required    to   coTrrence  work  undf»r   tb» 
contract  within  t-renty   (20)    caler^pr  days  after   th*?  date   of  receipt  by  him 
of  notice   to  proceed,    to  rroserute    the   s^'id  work  with,  faithfulness  nn'^ 
enerj^y,  and   to  complete   the  entire  vork  within  calender  days 
after  said   iate   of  receipt  by  hin  cf  notice   to  proceed,   plus  a^.y  extensions 
of   time  duly  granted   un^.er   the   provisio'is  of  the  contract  and   sp*»ci  ficetions. 
The  "TTDrk   shall  be   prosecuted  as  •^igorou^ly  as  practicable  durinr  all 
seasons  of   the  year, 

(b)  In   case  of  failure  on  the   part  of   the   contractor  to  complete 
the  entire   ^'ork  within   the   time   thus  determined  and  agr'^ed  upon  for  its   com- 
pletion,   the   contr'^ctor  shell  pay  to  the  Oovernment  as   liquidated  demeges 
the   sum  of  for  each  calendar  day  o^  delay  until  construction  i-  com- 
pleted and   the   lock   is   placed    in  cperstinj?  condition  as  determined  by   the 
contracting  offiC'T. 

(c^      Should   the   construction  be   completed  and  placed   in  operating 
condition  rxcept   for  minor  finishing  work  as  determiner!  by   the   contractiig 
officer,    the   contractiag  officer  may   conditionally  accept  end   occupy   the 
work;   end   tbereefter  the  contractor  shall  pay  to  the  Government,  as 

liquidated  damages   the    sum  of  for  eech  calendar  day  of  delay  until 

eil   the   items  '^nd  minor  finishing  work  have   been  completed  and  accepted. 

(d)  In   the  event   the  entire   structure  har.  been,  completed   and 
accepted  and  ail  rork  under   the   contract  has  been  completed   except  for  re- 
moval of  contractor's  plmt  and  buildings  end  restoration  of  the   site,   no 
further   liquidated  dame-gos   will   be  assessed,   but   final  payment  vtill  not 

be  made   until  this   latter  work  has  been  accomplished  ps  required. 

(e)  If   the   completion  of   the  undertaking  to  be  performed  under  the 
terms  of   this  contract  be  delayed  by  re8<^ons  of  delay  in   the  delivery  of 
materials  or  supplies  essential   to  s   ch  performance   because  of  national  de- 
fense  priorities  and  without   the   fault  of  neglis-ence   of  the   contractor,    the 
time  of  performance  will  be  extended   for  a   period  equal   to  such  delay,   9"  det< 
mined  by  the   contractias  officer  and   sibject   to  appeal  as  provided   in  Article 
9  of   the   contract. 

1.07.      SUNDAYS.   HOLIDAY'S  AND  NIGHTS.    -  ifork  on  Sundays,   holidays,   and 
nights  will  be  at   the  option  of  the   contractor.     Fcwever,  when  the  contractor 
elects   to  work  at   such   times  notice   of  his   intention  to  do   so  shall  be  given 
contracting  officer  within  a    reasonable   tine    in  advance   thereof. 

l-08.      PARENTS. 

(a)  (Availability  of  ''^'unds?) 

(b)  Payments  will  be   made  monthly  on  estimates  of  v:ork   performed 

in  accordance  with  the  contract  and  not  included  in  any  prior  estimate,  excep 
that   ten  percent   (10^)   of   the  amount  of  eech  estimate  will  be   retained  until 

the   total  amount  retained   is  dollar8( ),   and   this  amount  ri 

be  retained  until  it  equals  ten  pcrc^^nt  (10^)  of  the  rer^ining  work  to  be  don 
Thereafter  with  each  monthly  payment  there  vrill  be  p«=id  such  portion  of  the  a 
so  retained  a?   is   in  excess  of  ten  percent   (10?)    of   the  work  remaining  to  be 

until   the  amount  retained   is  reduced dollars   (  ) ,   which  amount  w 

be  retained  until   the   completion  of  the   contract  when  final  payment  will  Jbe  a 

1-09.      IWORK  COVERED  BY   CONTRACT  PRICE. 

(a)      Ilie  contractor  shall,  under  his  contract  prices,    fur- 
nish and  pay   for  all  materials   (except  as   specified  in  paragraph   1-lC), 
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labor  and  equipmsnt  for  all  permanent ,    temporary,    preparatory  end 
incidental  work,   furnish  all  accessories  and  do  everything  which  may 
be  necessary   to  carry  out   the   contract   in  good   faith,    rhich  contemplat'?3 
everything  completed  in  good  working  order,    of  good  noaterial  and  with 
accurate   workmanship,    skillfully   fitted  and  properly   connected  and  put 
together. 

1-10.      I"3AT£RIALS  FURNISHED  BY   THE   UNITED  STATES. 

(a)  The   following  material  and  equipment  furnished  by   the 
United  States  will  be   delivered   to   the   contractor  f.o.b.   Waddington,  N.  Y. 

(1)  Cement 

(2)  Reinforcing  Gteel 

(3)  IWachinery   for  Wire  Rope  Fenders. 

Ibe   contractor  shall  be  responsible   that  all  railroad  cars  arc   unloaded 
promptly  and  will  be  held   liable   for  any  demurrage  charges  due   to  his 
failure   to  do  so.     He  will  be  required  to  unload,    transport   to   site  of 
work,   store,  and  use   these  materials  and  equipment   in  accordance  with   the   speci- 
fications,  and   contract  drawings. 

(b)  All  materials  and  equipment  shall  be  adequately  housed  or 
otherwise   protected  against  deterioration  and  damage,     when  material  end 
equipment   stoi'ed  at   the   site   is  not  adequately  protected  by   the   contractor,    such 
material  and  equipment  will  be  kept  protected  by  the   contracting  officer 

at  the  expense   of  the   contractor. 

(c)  Cement.    -  All  cement   furnished,   except  high  early 
strength,   will  be  a  moderate-heat-of-hardening  Portland  cement  con- 
forming to  Federal  Specification  SS-C-206   (a).      Cement  will  be  made 
available   to  the  contractor  at  the  aforementioned  point  of  delivery 
at  any  time  after  the  date  of  notice   to  proceed,   but  he   shall  give 
the  Government  at   least  JO  days  notice   in  advance   of   the   time  he  will 
require   the  first  raeterial,  and  thereafter  he   shall  at  all  times  keep 
the  contracting  officer   informed  of  his  anticipated  requirements. 
Ten  days  before   the  first  of  each  month  or  at   such   other  times  as 
may  be  directed  by  the  contracting  officer,   the   contractor  shell 
furnish  vritten  notice  of  his  future   cement  requirements  for  the 
next  30  days.     The  Government  will  at  all   times  expedite   the  delivery 
of  all  orders  but  the  Government  will  not  be   liable   for  any  expense 
or  delay  caused  the  contractor  by  delayed  deliveries,   except  as  pro- 
vided under  Article  9  of   the   contract.     Copies  of  all  orders  for 
cement  will  be   furnished  promptly   to   the  contractor.     Ttie  cement  will 
be  furnished   in  bulk  except   that  necessary  for  grouting  and   finishing 
work,   which  will  be  furnished   in  paper  bags.     Any  cement,   bulk  or  bag, 
which  is  damaged  after  delivery    to   the  contractor  will  be   paid 

for  by  him.     Any  difference   in  excess  of  one-half  of  one   percent  between 
the   net  quantity  of  bulk  cement  delivered   to   the   contractor,   and   the 
quantity  incorporated   in  the  completed  and  accepted  work  will  be 
charged   to   the   contractor,   at   its  cost   to   the  gcvorn-nent  at   the  point 
of  delivery   to    the  contractor.      The  quantity  of  bulk  cement  delivered 
to  the  contractor  will  be  determined  by  certified  shipping  weights. 
The   contractor  shall  provide,   at   the   site,  a   storage  for  not  less   than 
10,000  barrels  of  bulk  cement  and  500  barrels  of  bag  cement.      In  order 
that  cement  will  not  become   unduly  aged  after  delivery,   the  contractor 
shall  not  use   cement   in  the  work  directly   from  the   freighting  or 
transporting  operations   whenever  any  cement   is  available   that  has 
been  stored  more   than  60  days  after  delivery  to  the  contractor.     Cement 
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that  has  been  stored   for  more   than  90  days   shall  be   rotes  ted  at   the  ex- 
pense of  the  contractor,      ('^ee  pore^raph  l-30(d).      "^^tora^  bins  for 
cement  shall  be   constructed   so   that   there  will  be  no  deed   stora^re  and 
so  as   to   provide  rdequste   protection  against   the  elenents. 

(d)  Cement   furnished   ^y   the  "overnment  may  he  used  by   the 
contractor   in  erecting  construction  plants  and   facilities.      The  con- 
tractor will  be  billed   for   the   act  lal  cost   to   the  Government  at   the 
point  of  delivery   for  furnishing   the   cement   so  used  by   the   contractor. 
The  raeterials   thus  used   shall  not  be   included    in   the  one-half  of  one 
percent   tolerance   specified  above. 

(e)  The  contractor  shall  check  the  ':;uantity  and   condition 

of  all  materials  and  equipment  delivered   to  him  at   the   time   of  unlofi'^ing,   and 
case    there   is  damage   to,   or  shortage   of  materials  or  oquipnaent  he   shell 
report   it   to   the   contracting  officer  in  writing  within  2l\  hours  rjfter 
delivery.      If   there   is  any    shortage,   or  damage  "hich   in  the   opinion  of 
the   contracting  officer   is   sufficient   to  caupe   the  meteriels  or  equipment 
to  be  unfit  for  use   in  the  work,   end   the  shortage  or  damage  has  not  been 
reported  as  specified  above,    the   contractor  --ill  be   charged  with   the 
actual  cost  of  replacement  of  such   shortage   or  damage. 

(f)  The  contractor  shall  return  to   the  Government  f.o.b.    in 
cars  at   the  aforementioned   point  of  delivery,   all  cement   furnished  by 
the  Govei'iimsnt  and   not  used.      The  contractor  will  be   charged   for  any 
cement,   not  used  and  not  returned,   an  amount  e^ual   to   the   cost   to   the 
Government  at   the   point  of  delivery   to   the   contractor. 

(g)  Reinforcement.    -  «;teel  reinforcement  for  concrete 
foi-nished  by   the  Government   at   the  aforenaentioned   point  of  delivery 
will  be  mill  bent,   cut   to  req  lired  lengths  and  marked   for  identi- 
fication.    It  will  conform  to  Federal  "^Specifications  ^^-^-71a ,    type  ^, 
grades  2,   3,   4,   or  3. 

(h)     Reinforcement  will   be  made  aveilable   to   the   contractor 
within  100  days  after   the  contractor  notifies  the  Government  he  '^ill 
require   such  reinforcement,   and  he   shall  furnish  written  notice  of 
his  reqairements  for  the    fir°t   four  months.      Thereafter  he   shell  at 
all   times  keep   the   contracting  officer  informed  of  his  anticipated 
requirements  for  reinforcement   in   the   following  manner:      Cn   the   first 
day  of  the   first  4-nionth  period   the  contractor  shall   furnish  written 
notice  of  his  future  requirements  during  the  second  ii-^Qonth  period, 
and   so  on  through   the   duration  of   the   contract.     TJron  receiving 
notice   to  proceed    the   contractor  Tvill  also  furnish   the   contracting 
officer  a  general   schedule   of  reinforcement  req   irements  for  the  dura- 
tion of   the   contract  by   four-month   periods,    it  being  understood   that 
shipments  may  be  based  on  definite  req j irements  as   stated    in   the   con- 
tractor's four  monthly  notices  of  requirements. 

(i)      The  Government  will  at  ell   times  expedite   the   delivery 
of  all  orders  but   the  Government  vill  not  be   liable  for  any  expense 
or  delay   caused  by   delayed   deliveries,   except  as  provided   for  under 
Article  9  of   the   contract.      Copies  of  all  orders   for  concrete   rein- 
forcement will   be   furnished   promptly   to  the   contractor. 

(j)     Any  reinforcement  which   is  damared  after  delivery  to 
the  contractor,  and  any  difference   in  excess  of  one-half  of  one 
percent  bet  een  the  net  quantity  of  reinforcement  delivei*ed    to   the 
contractor  and   the  quantity   incorporated   in   the   completed  and  accepted 
work  will  be   charged   to   the   contractor,   at   its  cost   to   the  r>overnment 
at  the  point  of  delivery   to   the  contractor.     The  quantity  of  reinforce- 
ment delivered   to   the   contractor  will  be  determined  by  certified 
shipping  weights. 
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(k)     Wire  Rope  Fender  Machinery.    -  Four  complete   seta  of  wire 
rope   fender  machinery,  as   shown  on   the  drawings  and  described   in  Sections 
VIII  and  XIII,    furnished  by   the  Covernment  at   the  aforementioned  point 
of  delivery,  will   include  wire   rope,    fixed  metal,   motors,   brakes  and   limit 
switches,   and  all  other  parts  necessary   for   the   four  complete   fenders 
except   the   fender  booms.      The   contractor  shall  notify   the   contracting 
officer  at   least  6o  days   in  advance  of  the    time  he  desires  delivery  of 
machinery  units. 

1.11.     ELECTRICAL  ENERGY   DURING   THE  CONTRUCTION  PERIOD. 

(a)  The   contractor  shall  make  arrangements  and  provide  without 
cost  to   the  United  States,    all   facilities  and  equipment  necessary  to  furnish 
himself  with  electrical  energy  for  power  and   lighting.      This  shall  include 
bringing  power  from  existing  lines  in  the  vicinity  to   the  site,  and   the 
provision  of   transformers,    poles,   wire,    switches,    lights  and  other  equip- 
ment   that  may  be  necessary.      The   contractor  will  be  required   to  light, 
without  cost  to   the  Government  during  the   construction  period  all   job  roads, 
work  areas,   all  safety  lights,   range   li^ts  and  other  lighting  as 
directed   by   the   contracting  officer.     Energy  shall  be   3-phase,   6o-cycle 

for  the  operation  of  all  permanent  equipnent  installed  in  the  lock  and 
shall  be   furnished  at   the   voltage  required   for  each  specific  use   indicated 
on  the  drawings.      The   contractor  shall  maintain  service  until  completion 
of  the   contract.     All  costs  for  furnishing  electrical  energy,   including 
furnishing,    installation,   maintenance  and  removal  of  all   temporary 
equipment,    shall  be   borne  by   the   contractor. 

(b)  The   contractor   shall  provide  for  the   period  of  this 
contract   the  electrical  energy  for  lighting  and  miscellaneous  use   in 
the  government  field  office   (Section  XVIII^.  The   contractor  shall  pro- 
vide an  electric  meter  in  the   field  office,  and  will  be  paid  each  month 
by  the  Government   for  the  electrical  energy  furnished  the  field  office 
at  the  rate  of  the  actual  cost  to  the  contractor  of  such  electrical 
energy.     The  energy  required  in  the   field  office  shall  be  220/110-volt, 
6o-cycle,    single-phase,   3  wires. 

1-12.     ORDER  OF  WORK.    .  Work  shall  be  carried  on  at  such  places 
and  also  in  such  order  of  precedence  as  may  be   found   necessary  by  the 
contracting  officer,   and  shall  be   constructed  in  every  part  in  exact 
conformity  with  the   location  and  limit  marks,   which  will  be   indicated 
by  stakes,    lines,   marks  or  otherwise. 

1_13.     RIGHT-OF-WAY.    _  ihe  right-of-way  for  the   work  covered  by 
these   specifications  will  be  furnished  by  the  Government. 

1-14.     ^0^  ^"^  GROUNDS. 

(a)  The  contractor  shall  have  the  privilege  of  using  the 
Government-controlled  land  at   the   site,   except  for  that  part  of  said 
lands  as  may  be  reserved  by   the  contracting  officer  for  other  purposes. 

(b)  Prior   to  conmencement  of  work  under   the   contract,    the 
contractor  shall  submit,    for  the  approval  of  the   contracting  officer, 
prints   in  triplicate   showing  the   location  of  the  major  plant,   buildings, 
roadv('ays,   unloading  facilities  and   storage   yards  which  he  proposes   to 
construct  on  the  Government-controlled   lands  at  the   site. 

(c)  At  any  time   during  the   progress  of  the   work  the   con- 
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tractor  shall,   when  so  directed   by    the  contracting  officer,    promptly 
vacate  and   clean  up,   within  ^0  days  after  written  notice,    without  ex- 
pense  to   the  Government,  any  pert  of   the  grounds  which   have  been   in 
use   by  him  when  s'jch  grounds  are   needed   for  other  purpose^.      Tlje   con- 
tractor  shall  keep   the  buildings  and  grounds   in  use   by  him  at   the    ^ite 
of   the   work  in  an  orderly  nnd   sanitary   condition  and    shall   provide 
suitable  exting  ishers  or  other  fire-fighting  apparat^as   for  ready   use 
in  all  biiildings  erected  or  in  use  by   the  contractor  on  Government 
property. 

(d)  The  contractor  shall  not  obstruct  any  existing'  roads 
on  the  lands  controlled  by  the  United  <^tates  and  shall  maintain  all 
roads  in  the  vicinity  of  the  work  in  as  good  condition  as  exists  at 
the   time   of  comr.encement  of  the  work. 

(e)  Tbe  contractor  will  be  required  to  construct  a  covered 
wooden  observation  platform  having  an  area  of  about  six-hundred  (600) 
square  feet  for  the  use  of  the  general  public.  T^is  platform  will  be 
constructed  at  a  location  selected  by  the  contracting,  officer.  The 
contractor  will  also  provide  suitable  and  safe  access  to  the  observa- 
tion platform  for  the  general  public  so  that  it  may  observe  the  work 
in  progress.     No    separate   payment  will  be  allowed   for  this  ^ork. 

1-15,      CAMP  CONS'm-JCTION  AND  SJPERVISION. 

(a)  The   constraction,   operation  and  raaintena-^ce  of  facili- 
ties for  the  quartering  and   subsisting  of  the   contractor's  employees 
will  be   subject   to   the  approval  of  the  contracting  officer  if  the 
facilities  are   located  on  Government  property.     The   contractor  -will  be 

permitted   to  construct  such   facilities  on  the  right-of-way  owned  by  the 
Government   only  at   such   locations   specifically  approved  by  the   contrcct- 
ing  officer.     The    type  of  construction  and  design  for  the  buildings 
erected  by   the  contractor  will  be   subject  to  the  approval  of  the  con- 
tracting officer,     ^pensive  or  permanent   types  of  construction  will 
not  be  required,   but  no  unsightly,   unsanitary  shacks  or  shantie?  will 
be  permitted.      The  contractor   will  be  required  to  comply  idth  State 
and   local   laws  relative   to   police  and   sanitary  measure?  and  with  other 
protective  measures  imposed  by   the   contracting  officer  in  the  adminis- 
tration of  his   camps.      In   the  event  of  noncompliance  rith   such   laws 
and   regulations,    the   contracting  officer  will  enforce    them  at   the  ex- 
pense of  the   contractor.      The   contrecting  officer  may  require    the 
contractor  to  discharge  any  employee   from  the  work  for  violation  of 
camp  regulations. 

(b)  In   the  event   the  contractor  makes  arrangements  with 
landowners,   other   than   the  Government,   near   the   site   of  the  rork  for 
the   construction  of   temporary   facilities  for   the  quartering  and   sub- 
sisting of  his  employees,    he  will  be   subject,    in  the  operati.^n  and 
maintenance  of  such  a   camp   to  all   the    provisions  of  subparagraph   (a) 
above   with  respect   to   the  req  lirements  for  complience  with  all  ^'tate 
and   local  law?  relative   to   police  and   sanitary  measures,   end  with 
measures   such  as   safety,    fire  hazard  and   protection,   etc.,    imposed 
by    the   contracting  officer.      In   the   event  of  noncompliance  with   such 
laws  and  regulations  while   operating  and  maintaining  a   temporary   camp 
not  on  the  Government-owned  or  controlle-^   property,    the   contracting 
officer  may  require   the   contractor  to  discharge   from  the  work  any 
employee  for  violation  of  camp  regulations,   notwithstanding  the  feet 

that   the   camp  may  not  be   located  on  Government- owned   or  controlled 
property. 
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(c)  In   the  event    the   contractor  provides  subsistence   for 
his  employees,    he   shall  nlso  provide   subsistence   to  such  Government 
employees  as  may  require   such  accommodations  and  at  the   snine  rates 
charged   his  own  employees. 

(d)  No   business  or  recreational   facilities  shall  be  established 
or  operated  on  Government-owned  or  controlled    lands  without   the 

written  approval  of  the   contracting  officer. 

1-16.      DATLtM  AND  REFERENCE  BKNCH  MARKS.    -   -Hie    plane   of  reference 
used  in  these   specifications  and  on   the  drawings  is  F.fean  Sea  Level. 
Elevations   referring   to   this  datum  plane  are    to  be  determined  from  the 
follov.-ing  bench  mark:      See  Bulletin   51^»   Results  of  Spirit  Leveling 
in  New  York.     U.    S.   Geological  Survey,   page   6o. 

Tilden,   on  north  side  of  river  road,   on  town  line 
between  Lisbon  and  TTaddington,   on  southeast  fece   of 
postoffice,   7.2  feet  from  south   corner,   0.8  feet 
above  ground;    center  punch  mark  in  a  brass  bolt 
cemented   into  foundation  stone  marked   "U.S."  (U.   S. 
Corps  of  Engineers  13).     Elevation  269,953. 

1-17.      PHYSICAL  DATA. 

(a)  Foundation  data.    -  Investigations,   borings,   probings, 
test   trenches,   pits  and  test   shafts  made  at   the   site   by   the  United 
States   to  determine   the   character  of  the   foundation  materials  are 
shown  on  sheets  Nos.   5  'to  10  inclusive,   of  the  drawings  referred   to 
in  paragraph  I-04. 

The  United  States  does  not  guarantee  that  other  materials  will 
not  be   encountered  nor   that    the  proportions  of  the   several  materials 
will  not  vary   from  those   indicated   by   the  explorations.     Bidders  are 
expected    to  examine   the   site  of   the   work,    the   logs  of  borings,   test 
pits,   probings,   and   the   cores  end   samples  which  are  available  at   the 
U.    S.    Engineer  Office,  Massena,  New  York,   and  after   investigation 
decide   for   themselves   the   character  of  the  materials  and  make   their 
bids  accordingly. 

(b)  Weather  Conditions.   -  Meteorological  data   in  the   form 
of  rainfall  and   temperature   records,    prepared   from  records  covering 
a   period  of  33  years   (I907   to  1939,    inclusive)   of  the  U.    S.  Weather 
Bureau  Station  at  Canton,  New  York,   approximately  35  miles  southwest 
of  the   site  of  the  work,   are  as  follows: 


Month 


Temperature 
Degrees  Fahrenheit 
Mean             Extreme       ^txtreme 
Monthly       V&x. Min. 


Precipitatioi. 

(Keai)  ]^gnthlY) 
Total  Inches 

Inches         of  "^^now 


January 

February 

March 

April 

May 

June 

July 

August 

September 


16.8 
15.8 
27.9 
41.7 

68.8 
66.5 
58.8 


61 

-41 

63 

-43 

78 

-30 

85 

-1 

93 

21 

97 

30 

99 

34 

96 

35 

91 

25 

2.64 

14.9 

2.30 

15.5 

2.60 

13.1 

2.59 

4.9 

3.03 

0.2 

3.51 

0 

3.62 

0 

3.42 

0 

3.44 

0.1 
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Teraperotare  "Precipitation 

Degrees   Fahrenheit  (Mean  Monthly) 

Mean  Extreme       Extreme  Total  Inches 

Month Monthly       ^tex. Yi n . Inches         of  SnoiV 

October  47.4  83  14  3. 04  1.0 

November       35. 0  75  -15  3-02  7.5 

December       ?1.4  6I  -37  2.62  I4.5 

(c)  Gt.    Lewrence   River  Iffa  ter  Tempera  tare,    -  The  5t.    Ls  lire  nee 
River  v/ater   temperatures  prepared  from  recor^is  covering  a   period  of 

8  years   (1933   to  1940.    inclusive)   of   the  City  Engineer,   Ogdensburg, 
New  York  are  as  follows: 

Water  Temperature 
Degrees  Fahrenheit 
Mean 
Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  above  data  are  included  for  the  informet'on  of  the  contractor.  I^e 
Government  assumes  no  responsibility  for  their  completeness  or  accuracy 
or  for  deductions,    interpretations,   or  conclusions  drawn  therefrom, 

(d)  River  Stages.    -  The  mean  flow  of  the  St.   Lawrence  Piver 
during   the   period   i860   to  1940  'vas     37iOOO  c.f.s.     The  maximum  monthly 
mean  discharge   during   the   period  was   314tOOO  c.f.s.    and    the  minimum 
144,000  c.f.s.      The   stage  elevations  near   the   entrance   to   the   proposed 
lock,   corresponding  to   the   above   discharges,   are  ^1.    225-8,   mean; 

El.   230.4  maximum;   and  Fl .    219.4  minimum.     The   standard   low  water 
datum  is  Fl.    223.3  for  a   discharge  of  197.000  c.f.s. 

(I)      In   the  event   that  porer   lines,    telephone  or   tele- 
graph  lines,   pipe   lines,    cables,   or  other  utilities  ere  encountered 
within  the    limits  of  the   work   including,   the  access  right-of-way,    the 
contractor  shall  notify   the   contracting  officer  in  writing  of  any 
necessary   changes   in  such  utilities  not   less  than  30  days   in  advance 
of   the   date  he  desires  such   changes  mnde.     The   contracting  officer  will 
arrange   for   the  relocation  or  reconstruction  of  s jch  utilities     by 
other  agencies,    or  will  eathorize   the   contractor   to  remove   them,   at  no 
extra   cost   to   the  Government,    to   the  extent  required  for  erecition  of 
the   contract  work. 

1_18.     TRANSFORTATION  FACILITIES.    -  The   following   data  on  trans- 
portation  facilities   is   furnished   for  the    information  of   the   contractor 
but   the  Government  assumes  no  responsibility   for   its  completeness  or 
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Mean 

Extreme 

Extreme 

Monthly 

Max. 

Min. 

32.7 

36 

32 

32.9 

37 

32 

33.0 

37 

32 

36.2 

46 

32 

46.9 

60 

37 

58.8 

66 

49 

65.5 

73 

59 

70.5 

74 

6^ 

64,6 

72 

59 

56.4 

65 

50 

46.5 

52 

37 

35.7 

hk 

32 

accuracy  and   the  contractor   is  expected   to   investigate   the   conditions 
and  determine  for  himself  the   probable   transportation  facilities 
available . 

(a)  Railroads.    -  The  Norwood  and  8t.  Lfl'rrence  Railroad 
sei'ves   the  village   of  Waddington,  N.   Y.    approximately  3  mileg  east  of 
the   lock  site.      The  Rutland  Railroad   passes  approximately  eight  miles 
south  of   the   lock  site. 

(b)  Highways.    -  New  York  State  Highway  No.   37  between 
Waddington  and  Ogdensburg  passes  approximately  2  miles  southeast  of 
the    lock  site. 

(c)  Wb  ter.   -  The   site  of  the  work   is  accessible  by  water  from  Lake 
Ontario  and   from  the  head  of  deep-water  navigation  at  Ptontreal  by  means 

of  the  St.   Lawrence  Canals  and  open-river  stretches  of  navigable   channels. 
Locks  in   the   canals  generally   limit   the   size  of  craft  to  widths  less 
than  k5  feet,    lengths   less   than  250  feet,   and  drafts  less  than  14   feet. 
For  a  detailed  description  of  the  existing  canal  and   lock  clearances  and 
depths,    the   contractor  is  referred   to   the  booklet   "The  Canals  of  Canada," 
published   by   the  Dspartment  of  Transport,   Ottawa,   Ontario,   Canada,    copies 
of  which  are  available   for   inspection  in   the  U.    S.   Engineer  Office, 
Massena,   N.   Y.     The  navigation  season  is  usually  limited  by  ice   con- 
ditions  to   the  period   from  April  20   to  December  1. 

1_19.      ORGANISATION,    PLANT  AND  PROGRESS. 

(a)  The   contractor  shall  perform,   directly  and  without  sub- 
contracting,  not  less   than  fifty  percent   (50^)   of   the  work,    to  be 
calculated  on  the  basis  of  the   contract  price. 

(b)  The   contractor  shall  employ  an  ample  force  of  properly 
experienced  men  and  provide  a   construction  plant  properly  adapted  to 
the  work  and  of  sufficient   capacity  and  efficiency   to  accomplish  the 
work  in  a   safe  and  workmanlike  manner  at   the  rate   of  progress  specified 
in  his  bid.     Ail  plant  shall  be  maintained   in  good  working  order  and 
provision  shall  be  made   for  immediate   emergency  repairs.     No  reduction 
in   the  capacity   of  the   plant  employed  on  the  work  shall  be  made  except 
by  written  permission  of  the   contracting  officer.     The  measure  of  the 
"capacity  of  the  plant"   shall  be  its  actual  performance  on  the  work  to 
which  these   specifications  apply.      It  is  understood  that  award   of  this 
contract   shall  not  be   construed  as  a  guaranty  by  the  United  "states   that 
plant  listed   in  statement  of  contractor  for  use  on  this  contract  is 
adequate   for   the  performance  of   the  work. 

(c)  Should   the   contractor  fail  to  maintain  the  rate  of 
progress  proposed   in  his  bid,    the   contracting  officer  may  require    that 
additional  men  or  plant,   or  both,   be  placed  on  the  work,   working  if 
necessary  during  additional  periods,    or  a   reorganisation  of  plant   ley- 
out  be  effected  in  order  that  work  be  brought  up  to  schedule  and 
maintained   there.      Should   the  contractor  refuse  or  neglect   so   to  in- 
crease  the  number  of  men  or  plant,    or  both,   or   to  reorganize   the  plant 
layout   In  the  manner  satisfactory   to   the   contracting  officer,    the 
latter  may  proceed  under   the   provisions  of  Article  9  of  the   contract, 

1_20,     LIABILITY  AND  SAFETY  REQUIREMENTS. 

(a)     Accident  Prevention.    -   In  order  to  protect   the   life  and 
health  of  employees  in   the   perforraence   of  this  contract,    the   contractor 
will  comply  with  all  pertinent  provisions  of  the   "Safety  Requirements 
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in  Excevation  -  Buildiru-  -  Construction"   approved  by   the  Chief  of 
Engineers ,    December  l6,    19/ilt    (a   copy   of  /.'hich   is  on  file   in  the 
office   of   the   contracting  officer)   and  as  may  be  amended,   and  will 
take   or  cause    to  be   taken  such  additional  measaie''  a?    the   contracting 
officer  aiay  determine    to  be   reasonably  necessary   for   this  purpose. 
The  contractor  will  maintain  an  accurate  record  of  an  will  report  to 
the   contracting  officer   in   the  man.er  and  on   tho   forms  prescribed  by 
the   contracting  officer,   all  cases  of  death,   occupfltional  disease  and 
traumatic   injury  arising  cut  of  or  in  the  cour3e  of  employment  on 
work   under   this  contract.     The   contracting  officer  will   notify   the 
contractor  of  any   non-complience  with   the   foregoing  provisions  and 
the   action   to  be    taken.      The   contrector  shall,  after  receipt  of  such 
notice,    imn^^diately  correct   the   conditions   to  which  attention  hes 
been  directed.      Such  notice,   when  served  on   the   contrector  or  hia 
representative  at    the   site   of   the  °.ork,    shfll  be   deemed   sufficient 
for   the   purpose  aforesaid.      If   the   contractor   fails  or  refuses   to 
comply  promptly,    the   contracting  officer  may   issue  an  order  stopping 
all  or  any  part  of  the  work.     Then  satisfactory   corrective  action  is 
taken,   a   start  order  will  be   issued.     No  part  of  the   time   lost  due 
to  any  such   stop  order  shall  be  made   the  subject  of  claim  for  ex- 
tension of   time  or  for  excess  costs  or  damages   ^y    the   contrector. 

(b)  The   contractor  will  not  be  allowed   to  block  or  obstruct 
any   public  highvey  without  having  secured  prior  permission  from  the 
contracting  officer,   end  he   shall  provide   safe,    temp-^rary  detours. 
Durinr   the   time   the  public  highways  may  be   so  ^locked,    the  contrector 
shall  place  danger  lights,   barricades  and  rarning  signs   in  accordance 
with   the   laws  of  the   State   of  New  York. 

(c)  Tte   contractor  shall   be   responsible   that  his  employees 
strictly   observe   the   laws  of   the  United  States  affecting  all   operations 
at   the   site  under   the   contract.     He   shall  comply  with  all  applicable 
Federal,   State  and   local  lews,    including   those   concerning   the    inspection 
of  boilers  and  other  eqaipinent,    the    licensing  of  engineers  and   other 
employees. 

(d)  The  United  States  will  not  be  responsible  for  any  damage 
to  or   increased   difficulties   in  performance  of   the   work  under   this 
contract  on  account  of  any   scour  or  other  changes   in  the  river  bed  or 
banks  or  water  currents  resulting  from  other  construction  at   the  site, 
and   no  payments,   allowances   or  deductions  will  be  made   for  or  on  account 
of  any  such  damage   or  difficulties. 

(e)  Nothing  in  this   paragraph  shall  be   construed  as  modifying 
the   responsibility   of   the   contractor  as   set   forth   in  Ai-ticle   10  of  the 
contract. 

1-21.      LIGHTS.   _   The  contractor  shall,   at  his  own  expense,   display 
proper   lights   continuously  each   nirht,   between  the   hours  of  sunset  end 
sunrise  and  during  fogs,   on  all   floating  plant  connected  with   the  work, 
and   shall  be  responsible  for  all  damages  resulting  from  any  neglect  or 
failure   in   this  respect.      If  v.ork   is  done  at  nii-ht   the   contractor  shall 
maintain,    from  sunset   to  sunrise,    such   licht  on  or  about  his  plant  as 
the   contracting  officer  may  deem  necessary  for   the   proper  observation 
of   the  operations. 

1-22.     USE  OF  EXILOSIVKS.    .  The  contractor   shall  use    the  utmost 
care   in  the   use  of  explosives  necessery   for  the   prosecution  of  the  work, 
not   to  endang-r   life  or  property.     All  blasting  operation  shall  be 
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conducted  by  experienced  men  only.  The  handling  nnd  u'^e  of  explosives 
shall  be  done  strictly  in  accordance  with  the  latest  methods  and  rulings 
to  insure  safety,  in  accordance  rith  the  specifications  issued  by  the 
U.  S.  Bureau  of  ?,!ines,  and  in  compliance  vrith  the  local  and  State  laws. 
Failure  to  observe  necessary  precaations  will  be  sufficient  grounds  for 
temporary  suspension  of  the  work.  All  explosives  shall  be   transported 
and  stored  in  a  secure  manner,  at^d  in  accordance  with  local  and  State 
laws;  all  vehicles  and  such  storage  plr>ces  shall  be  marked  clearly 
"DAMJTO  -  E^LOSTVES,"  and  shall  be  in  the  cere  or  competent  watchmen 
at  all  times.   In  no  case  shall  caps  or  other  detonators  be  stored  or 
transported  with  dynamite  or  other  explosives.   The  location  of  magazines 
for  the  storage  of  explosives  and  for  the  separate  storage  of  detonators 
shall  be  subject  to  the  approval  of  the  contracting  officer. 

1-23.   PROPEf^TY  DAMAGE. 

(a)  Damage  to  Government  property  or  to  the  works  due  to 
failure  of  the  contractor  to  carry  out  the  terms  of  the  contract  and 
specifications,  to  take  reasonable  precautions,  or  to  maintain  progress 
to  approved  schedules,  or  to  carry  out  the  instructions  of  the  contract- 
ing officer  shall  be  made  good  by  the  contractor  without  expense  to  the 
United  States.  Fe  will  also  be  held  responsible  for  any  damage  done  to 
adjoining  property  through  his  neglect  or  failure  to  take  proper  pre- 
cautions (See  Article  10  of  the  contract), 

(b)  The  contractor  will  not  be  held  responsible  for  damage 
sustained  by  the  permanent  work  from  accidnet,  flood,  or  exposure  where 
such  damage  is  not  due  to  his  fault  or  negligence  and  where  the  work  is 
being  condicted  in  accordance  with  the  terms  and  schedule  of  the  contr?ct 
and  specifications,  but  he  shall  make  such  repairs  as  the  contracting 
officer  may  direct  to  such  damaged  portions  of  the  work,  at  the  applicable 
contract  unit  prices  for  the  various  items  of  work. 

1-24.   INSPECTION. 

(a)  The  work  will  be  conducted  under  the  general  direction 
of  the  contracting  officer  and  will  be  inspected  in  accordance  with 
Article  6  of  the  contract  by  inspectors  appointed  by  him.   The  in- 
spectors will  keep  a  record  of  the  ?'ork  done  and  see  that  the  location 
and  limit  marks  are  kept  in  proper  order,  bat  the  presence  of  the  in- 
spector shall  not  relieve  the  contractor  or  his  responsible  agent  ('^e 
Article  8  of  the  contract)  of  responsibility  for  the  proper  execution 
of  the  work. 

(b)  Should  the  contractor  refuse,  neglect  or  delay  compliance 
with  the  requirements  concerning  facilities  for  inspection  and  lay- 
out (See  paragraph  1-25).  the  specific  facilities  may  be  furnished 

and  maintained  by  the  contracting  officer,  and  the  cost  thereof 
deducted  from  any  amounts  due  or  to  become  due  the  conti^actor. 

(c)  Except  as  specified  in  this  paragraph,  in  Article  6 
of  the  contract,  and  in  paragraphs  l-30(d)  and  1-25,  all  expenses  of 
inspection  will  be  borne  by  the  United  States. 

(d)  The  contractor  shall  furnish  a  suita^^le  room  containing 
at  least  I50  square  feet  of  floor  space,  at  his  concrete  mixing  plant 
for  a  Government  laboratory  to  be  used  for  temporary  storage  of  con- 
crete cylinders,  end  determination  of  moist  are  content  of  the  concrete 
aggregate.   This  room  shall  be  protected  from  the  v;eather,  properly 
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lighted,  provided  with  necessary  vork  tabl*^.°  end  benches,  end  shall  be 
suitably  heated.  The  location  for  this  room  shall  be  subject  to  the 
approval  of  the  contrectinp  officer.  The  contractor  shall  provide, 
during  the  constroction  period,  electricity  for  light  Rnd  ni3cellan«»oug 
'ises,  see  parap-raph  1- 11(b),  and  an  adequate  sjpply  of  'vater  for  drinking 
and  senitsry  pjrposes  in  the  Govnrnxnent  field  office,  constructed  in 
accordance  v.-ith  Section  T^ITT  of  these  specifications. 

(e)  Portable  Building.  -  Tbe  contractor  shall  furnish  a 
suitable  portable  building,  located  a'-  required  by  the  contracting 
officer  within  the  site  of  the  "vork,  for  use  by  the  Government.   This 
building  shall  be  approximately  10  feet  by  12  feet  and  shall  be  supplied 
v/ith  an  instrument  rack,  a  built-in  desk,  clothes  lockers,  supply  cab- 
inet with  lock,  '^ench  end  such  other  appurtenances  as  may  be  required 

by  the  contracting  officer.  The  building  may  be  of  any  type  construc- 
tion as  approved  by  the  contracting  officer  end  shall  be  movable,  as 
the  contracting  officer  may  require  its  location  to  be  shifted  during 
progress  of  the  work.   It  shall  be  reasonably  leather  proof,  and  shall 
be  supplied  with  heat  and  electric  lights  without  cost  to  the  Govf^rnro^nt. 

(f)  It  is  understood  that  any  instructions,  or  decisions 
given  by  a  superior  officer,  through  the  contracting  officer,  are  to 
be  considered  instructions  or  decisions  of  the  contracting  officer, 
in  all  cases  '.rhere,  under  the  terms  of  this  contract,  decision  rests 
with  the  contracting  officer. 

1-25.   LIHES,  GRADES  AifD   MEASDREMERTS . 

(a)  Ttie  work  shall  be  carried  out  :n  strict  accordance  r-ith 
lines,  grades,  and  dimensions  shown  on  the  drawings  or  as  directed 

from  time  to  time  by  the  contracting  officer. 

(b)  The  contractor  shall,  at  his  own  expense,  furnish  all 
stakes,  templates,  patterns,  platforms  and  special  labor  that  may  be 
required  in  setting  and  cutting,  or  laying  out  any  port  of  the  work. 

(c)  The  contracting  officer  will  furnish  the  control  points, 
lines,  grades,  and  elevations  necessary  to  enable  the  contractor  to 
perform  the  construction  work.  After  this  layout  has  been  mad*^  by 

the  contracting  officer,  it  shall  be  the  responsibility  of  the  con- 
tractor to  supply  and  maintain  all  additional  survey  points,  grade 
stakes,  form  locations  and  other  work  lines  necessarj'  for  the  proper 
execution  and  conduct  of  the  work.  From  time  to  time  d  iring  the  pro- 
gress of  the  work,  the  contracting  officer  will  check  the  contrpctor's 
lines  and  grades  to  determine  whether  or  not  the  work  is  beinsr  accur- 
ately and  properly  executed,  but  such  checks  will  in  no  way  relieve 
the  contractor  of  the  responsibility  for  executing  the  work  in  accordance 
with  the  plans  and  specifications,  and  the  field  layout  furnished 
by  the  contracting  officer, 

(d)  Pench  marks,  triangulation  stations,  and  principal  con- 
trol points  shall  be  preserved  by  the  contractor  and  in  case  of  their 
destruction  or  removal  by  him  or  his  e.nploy^es,  they  will  be  replaced 
by  the  contracting  officer  at  the  contractor's  expense. 

1-26.  CHAICES  AND  CHANGED  COi'IDITIONS.  -  Tphen  changes  are  m- de  in 
the  specifications  or  drawings,  or  changed  conditions  are  encountered 
during  the  progress  of  the  work,  which  ca ise  en  increase  or  decrease  in 
the  amount  due  under  the  contract,  or  in  the  time  req aired  for  its  per- 
formance, an  equitable  adjustment  shall  be  made  in  accordance  with 
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Article  3  ai^d  4  of  the  contract. 

1.27.  MINOR  iWODIFICATICNS.  .  The  right  is  reserved  to  make  such 
minor  changes  in  the  execution  of  the  work  to  be  done  under  these  speci- 
fications as,  in  the  judgment  of  the  contracting  officer,  may  be  necessary 
or  expedient  to  carry  out  the  intent  of  the  contract;  provided,  that  the 
unit  cost  to  the  contractor  of  doing  the  work  shall  not  be  increased 
thereby,  and  no  increase  in  unit  price  over  the  contract  rate  will  be 
paid  to  the  contractor  on  account  of  such  changes.   (See  Articles  3,   k* 
and  5  of  the  contract). 

1.28.  CLAIMS,    PROTESTS  AND  APPEALS. 

(a)  If  the  contractor  considers  any  work  demanded  of  him 
to  be  outside  the  requirements  of  the  contract  or  if  he  considers  any 
action  or  ruling  of  the  contracting  officer  or  of  the  inspectors  to 

be  unfair,  the  contractor  shall  without  undue  delay,  upon  such  demand, 
action,  or  ruling,  submit  his  protest  thereto  in  writing  to  the  con- 
tracting officer,  stating  clearly  and  in  detail  th.o  basis  of  his 
objections.  The  contracting  officer  shall  thereupon  promptly  investi- 
gate the  complaint  and  furnish  the  contractor  his  decision,  in  wTiting, 
thereon.   If  the  contractor  is  not  satisfied  with  the  decision  of  the 
contracting  officer,  he  may,  within  thirty  days,  appeal  in  writing  to 
the  Chief  of  Engineers,  '''hose  decision  shall  be  final  and  binding 
upon  the  parties  to  the  contract.  Except  for  such  protests  or  objec- 
tions as  are  made  of  record  in  the  manner  herein  specified  end  within 
the  time  limit  stated,  the  records,  rulings,  instrictions  or  decisions 
of  the  contracting  officer  shall  be  final  and  conclusive. 

(b)  The  Chief  of  Engineers  has  been  designated  by  the  Sec- 
retary of  R'ar  as  his  only  authorized  representative  to  make  final 
decision  and  to  take  other  action  vhere  the  terras  of  the  contract 
require  that  such  decision  or  action  shall  be  "by  the  Head  of  the 
Department  concerned  or  his  duly  euthorized  representative."  All 
appeals  from  decisions  of  the  contracting  officer  authorized  under 
the  contract  shall,  therefore,  be  addressed  to  the  Chief  of  Engineers, 
U.  S.  Army,  Washington,  D.  C.  The  appeal  shall  contain  all  the  facts 
or  circumstances  upon  which  the  contractor  bases  his  claim  for  relief 
and  should  be  presented  to  the  contracting  officer  for  transmittal 
within  the  time  provided  therefore  in  the  contract. 

1-29.   PATENTS.  .  ite  contractor  shall  hold  and  save  the  Government, 
its  officers,  agents,  servants  and  employees,  harmless  from  liability 
of  any  nature  or  kind,  including  costs  and  expenses  for  or  on  account 
of  any  patented  or  unpatented  invention,  article  or  appliance  manufactur- 
ed or  used  in  the  performance  of  this  contract,  including  its  use  by 
the  Government. 

1-30.   STAM3ARD  TESTS,  QUALITY  AND  GUARANTEES. 

(a)  All  materials  furnished  by  the  contractor,  supplies 
and  parts,  and  assemblies  therof,  entering  into  the  rork  to  be  done 
under  these  specifications,  shall  be  tested  as  specified  herein,  or 
if  not  specified,  in  conformity  with  Article  6  of  the  contract  end 
according  to  the  best  modern  approved  methods  for  the  particular  type 
and  class  of  work. 
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(b)  Unless  otherwise  8'jthorized  or  directed,   v-here   standard 
published   specifications  of  recognized  authorities  or  organizations 
are   specified,    the  latest  revision  of  such   specifications  current  at 
the   time   the  work  is  executed   shall  govern. 

(c)  Unless  waived   in  writing  by   the   contracting  officer, 
all  tests  and   trials  shall  be  mede   in  the  presence  of  a   duly  authorised 
representative   of   the   contracting  officer.     Then  the  presence   of  the 
inspector  is  so  waived,    sworn  statements,   in  triplicate,   of  the   tests 
made  and  the  results   thereof,    shall  be   furnished   the   contracting 
officer  by   the  contractor  as  soon  as  possible  after  the   tests  are  mfide. 

(d)  All  costs  of  all  tests  end   trials,   excepting   the  ex- 
penses of   the  Government   inspector,    shall  be  borne  by   the   con tree  tor 
and   shall  be   included   in  the   contract  price,   unless   specifie-^   othTwlse. 

(e)  In  accordance   with  Article  7  of  the  contract,   all  mate- 
rials,   supplies  end  article;?   furnished  and   incorporated   in  thp  permanent 
structure   shall  be  of  the  highest  grade,    free   from  defects  end   imper- 
fections,  of  recent  manufacture,   end  unused,     ^orkmenship  shell  be  of 
the  highest  grade  and   in  accordance  with  the   best  modern  standard 
practice . 

(f)  All  articles,    supplies,   equipment,   parts  and  assemblies 
thereof,   of  standard  manufacture,   or  for  -vhich  detail  design  or  require- 
ments ere   not  prescribed   in   these   specification"   shall  be  guaranteed 

by   the  contractor  against  any  failure   in  proper  u^e  or  orders tion, 
caused  by  defective  mpteri«l,   wor''"!!io»5ship  or  design,    for  •   ^^rio'  of 
one  year  from  the   date   of  final  sccepta^ce  of  the   complete  rork  under 
this  contract.     l<iailare   in  any  pert  due   to  such  causes  within  thet 
time  "Shall  be  promptly  and  satisfactorily  remedied  by   the   contrector 
without  cost   to  the  United  States. 

1-31.      PROTECTION  OF  STOfihlD  MATERLhLS.    _  All  materials,    s applies 
and  articles   delivered  at  the   site    rhall  be  adequately  housed  or 
otherwise   protected  against  deterioration  and   damage   to   the   satisfaction 
of   the   contracting  officer,     '•hen  material'  stored  at   the   site  and 
partly  paid  for  is  not  adeqaately  protected  by   the  contractor,    such 
material  will  be   kept   protected  by   the   contracting  officer  at   the  ex- 
pense of  the  contractor,   and  no   rartial  payments  will  be  made  upon 
future   delivery  of  the  articles  or  conmodities   in  question. 

1-32.     MISPi^CED  MATrJRIAL.    .  Any  material   that   is   deposited  else- 
where' than  place  designated  or  approved  by  the  contracting  officer 
will  not  be   paid   for,    end   the   contractor  may  be   required   to  remove 
such  materiaL  and  waste   it  or  redeposit   it  as  directed. 

1-33.      STANDARD  STOCK  PRODUCTS. 

(a)     All  materials,    supplies  and  articles  furnished   shall, 
wherever  so  specified,   and   otherwise  wherever  practicaMe,   be   the 
standard   stock   products  of  recognized   reputable  manufacturers.      The 
standard  stock  products  of  manufacturers  other  than  those   specified 
will  be  accepted  when  it  is  proved   to   the   satisfaction  of  the   con- 
tracting officer  that   they  are   equalin  strength,    d'lrability, 
usefulness  and  convenience   for  the   purpose    intended   ("^ee  Article   7  of 
the   contract).     Any  changes  required   in   the   details  and  dimensions 
shown  on  the  drarings  for   the   substitution  of  standard   stock  products, 
other  than   those  provided   for,    shall  be   properly  made  as  approved  by 
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the  contracting  officer,  and  at  the  expense  of  the  contractor.  The 
references  herein  to  brands  and  catalog  numbers  are  intended  to  be 
descriptive  and  not  restrictive,  and  are  used  only  to  indicate  articles 
that  will  be  satisfactory.   Other  makes  and  catalog  numbers  will  be 
accepted,  provided  that  they  are  similar  and  equal  to  those  specified 
herein  or  called  for  on  the  drawings. 

(b)  Data  to  be  Submitted  for  Approval.   In  accordance  with 
Article  7  of.  the  contract,  prior  to  the  placing  of  any  purchase  order 
for  products  of  standard  manufacture,  and  sufficiently  in  advance  of 
the  proposed  purchase  date  to  enable  the  contracting  officer  to  deter- 
mine whether  the  proposed  product  conforms  to  the  specifications,  the 
contractor  shall  submit  for  the  approval  of  the  contr?=cting  officer 
complete  descriptive  data  in  triplicate,  consisting  of  dimensioned 
drawings,  catalog  references  and  specifications,  typical  performance 
records,  and  such  other  information  as  may  be  required  to  be  submitted 
on  special  forms  to  be  furnished  by  the  contracting  officer  to  identi- 
fy clearly  each  product  in  question.  The  term  "or  equal*  shall  not  be 
used  in  any  descriptive  information  furnished.  Except  at  the  con- 
tractor's risk,  no  purchase  order  shell  be  placed  for  any  product 
which  has  not  been  approved  by  the  contracting  officer. 

(c)  Final  Completion  Data.  -  Th-^re  shall  be  suppli^^d  5  com- 
plete sets  of  data,  each  separately  bound  in  a  leather  binder,  for 

each  major  item  of  equipment  furnished  and  installed  under  this  contract, 
These  data  shall  consist  of  all  necessary  instruction  bulletins,  com- 
plete drawings,  complete  parts  and  material  lists  positively  identify- 
ing each  pert,  manufacturer 's  recommendation  as  to  spare  parts,  and 
all  other  necessary  data. 

1.34,   PREFERENCE  FOR  DOMESTIC  ARTICLES. 

(a)  With  reference  to  article  18  of  the  contract,  because 
the  materials  listed  below,  or  the  materials  from  which  they  are  manu- 
factured, are  not  mined,  produced,  or  manufactured,  as  the  case  may  he, 
in  the  United  States  in  sufficient  and  reasonably  available  commercial 
quantities  and  of  a  satisfactory  quality,  their  use  in  the  work  herein 
specified  is  authorized  without  regard  to  the  country  of  origin: 

Platinum         Nickel  Asbestos 

Chromium         Asphalt  China  Wood  Oil  (Tung  Oil) 

Cork  Rubber  Balsa  Wood 

Jute  Teak  T^od         English  Ball  Clay 

Kaurigiom  Silk  English  Chine  Clay 

Lac  Sisal  Natural  Copper-Nickel  Alloy 

Tin  Diamonds 

(b)  Articles,  materials  or  supplies  manufactured  in  the 
United  States  and  containing  mercury,  antimony,  tungsten  or  mica  of 
foreign  origin  may  be  used  in  the  work  herein  specified  because  such 
manufactured  articles,  materials,  or  supplies  have  been  manufactured 
in  the  United  States  substantially  all  from  articles,  materials,  or 
supplies,  mined,  produced  or  manufactured,  as  the  case  may  be,  in  the 
United  States. 

1_35,   INTERFERENCE  WITH  OTHER  CONTRACTORS.  ^  Other  contractors 
will  perform  work  at  and  in  the  vicinity  of  Point  Rockway  Lock. 
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The   contractor  shall  not  interfere  with  meterial,   appliances  or  workmen 
of  the  United  States  or  of  any  other  contirector  who  may  have  work  at 
this   site.     As   far  as   practicable,   all  contractors  shall  have   equal 
rights   to    the  use   of  all  roads,   grounds  and  adjacent  river,    and  raeke 
equitable   egreeajents  emonr    themselves   for   the   use   of   temperary  reilroads 
and   highways.      In  case  of  disagreement   rerarding   such  use,    the   'decision 
of   the  contracting  officer  shall  govern.      (See  Article   I3  of  the  .contract). 

1-36.      RESTORATION  OF  SlTii.   _  "efore  final  payment   is  mpde,    the 
contractor   shall  remove  from  the   site,    without  eTpen3«>   to  the  United 
States,   all  rubbish,   unused  materials  provided  by  him,    temporary  build- 
ings,   cofferdams  end   Other   structures  erected  by   him,    shall  fill  all 
holes  or  cavities  made   for  his  convenience,   except  as  otherwise  provided 
and  shall  leave   tVe  whole  site   in  good  order  and  condition,   ell  as  re- 
quired by   the   contracting  officer, 

1_37.      WAGE  AND  UBOR  PROVISIONS. 

(a)     Pursuant  to   the  provisions  of  Article   1?  of  revised 
United  States  Standard  Form  No.  23  the   following  wage  rates  have  been 
determined  by    the  Depertment  of  iBbor: 

SCHEDTTLE   OF  WAG^  P.ATCS 

Classification  Minimum  Rate  per  Pour 

Blacksmith 

Blacksmith  Helper 

Boilermaker 

Boilermaker  Helper 

Bricklayer 

Bricklayer  Pelper 

Carpenter  (Skilled) 

Carpenter,  Apprentice,    Ist  year 

Carpenter,   Apprentice,   2d  year 

Carpenter,  Apprentice,   3^^  year 

Concrete  Finisher   (Roogh  concrete) 

Concrete  Form  Stripper 

Concreteman  (Puddler,    Screeder,  Vibratorman  &  Curing) 

Conveyor  Tender 

Dompman  (Spotter  &  Grademen) 

Electrician 

Electrician  Helper 

Engineman   (Stationary  Po^er  Plants) 

Fireman 

Glazier 

Hooktender   (Concrete  Placement) 

Laboi'er   (Common) 

Machinist 

Machinist  Helper 

Mason  (Stone) 

Mechanic 

Mechanic  Helper 

Millwright 

Mptcrmen   (Dinky) 
Oiler 
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classification  (Cont'd)  Minimum  TRate   per  Hour 

Operators  of  Power  Equipment: 

Air  Compressor   (over  750  c.f.m.) 

Air  Compressor   (750  c.f.m.   and  under) 

Air  Haomer   (Jackhammer,   Pavement  Breaker,   Qtc.) 

Cement  Pump 

Concrete  "etching  Plant 

Concrete  Mixer 

Concrete  Pump 

Core  Drill 

Crane  (except  Gantry  Crane) 

Derrick 

Dragline 

Elevating  Grader 

Gantry  Crane 

Grader  (Finish) 

Grader  (Rough) 

Grout  Jfcchine 

Hoist 

launch  Operator  (150  H.P.    or  under) 

Pile  Drive 

Power  Saw 

Power  Scraper 

Pump  (100  H.P.    or  over) 

Pump  (under  100  H.P.) 

Screening  Plant 

Shovel 

Tractor   (under  35  H.P.    without  attachments) 

Tractor   {35  H.P.   and  over,   and  all   tractors 
with  attachments) 
Painter 

Pile  Drivermen,   Leadsmen,   Linesmen,  Nozzlemen,  Winchmen 
Pipe  Fitter 
Pipe  Fitter  Helper 
Plasterer 
Plasterer  Tender 
Plumber 

Plumber  Helper 
Powderman 
Powderman  Helper 
Reinforcing  Steel  iVorker 
Rigger 
Roofer 

Sheetmetal  "Worker 

Signalman,  Concrete  Placement   (phone  man) 
Structural  Steel  Worker 
Structural  Steel  Worker  Helper 
Teamster  (2  up) 
Teamster  (k  up  or  more) 
Tool  Dresser 

Truck  Driver  (under  4  tons) 
Truck  Driver  (4  tons  to  10   tons) 
Truck  Driver  (over  10  tons) 
Welder   (Certified  -   structural   steel) 
Welder  (Certified  -  other  than  structural  steel) 
Welder's  Helper 
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(b)  ^ch  clfiss  of  laoorer  end  mechanic   specified   in  the 
above   schedule   shell  receive  not   less   than  the  minimum  rete   of  wepes 
specif if-d    therein,    except   that   deductions   froii  wages   p  id  may  be  mede 
as  required   by  any  laws  now  or  hereinafter  in  force,    in  the   stcte   in 
which   this   project   is  situated,    calling   for  contributions  by  employees 
from  earnings   to  funds  maintained  in  the  administration  of  an  unemploy- 
ment  compensetion   law  under  the  *=iocial   ^cjrity  /ct.      In  the  event   that 
it  becomes   necessary   to  employ  any   laborer  or  mechanic  whose  work   is 
not  covered  by  any  of   the  classifications   in  said   schedule,   he   shall  be 
paid  not   less   than   the   prefailing  rete   of  wages  for   the   class  of  work 
done  by  hiic.      Such  rete   shall  be   predet-^rmined  by   the   contracting 
officer.      In  case  any   dispute  arises  as   to  whet  are   the   prevailing  rates 
of  wages  for  work  of  a   similar  n'^ture  ^.'hich   cannot  be   adjusted   by   the 
contracting  officer,    the  matter  shall  be  referred  to   the  Secretary  of 
Labor  for  determination  and  his  decision  theron  shall  be   conclusive 

on  all  parties  hereto. 

(c)  The   contractor  will   be   required   to   furnish   identification 
badges  for  all  his  employees.      These   badges   will  show    the   employee's 
photograph,    printed  neme,   and  signature,   and  will  be   of  a   design  approved 
by  the  contracting  officer. 

(d)  The  contractor,    in  performing   the  work  required  by  this 
contract,    shail  no  discriminate  against  any  worker  because   of  race, 
color,    creed,    or  national  origin. 

(e)  The  contractor  agrees   that   the  provision  of  paragraph 
(d)   above   will  also  be    inserted   in  all  of  his   subcontract.-;,     '"'or  the 
purpose  of  this  article  a   subcontract   is  defined   os  any  contract 
entered  into  by   the   contractor  with  any  individual,   partnership, 
association,    corporation,   estate,   or   trust,    or  other  business  enter- 
prise  or   legal  entity,    which   involves   performance,   wholly  or  in  pert  at 
the   site   of  the   work,    of  some   psrt  of   the   vork   to  be   performed   under 
this  contract. 

1.38.     REPORTS  TO   DEPARTMSITT  OF  LABOR.    .  The   contractor  -ill  report 
monthly,   and  will  cause  all   subcontractors   to  report   in  like  manner, 
within  five  days  after   the   close  of  each  calendar  month,   on  forms   to  be 
furnished  by   the  Deportment  of  Labor,    the   number  persons  on  their  res- 
pective  payrolls,    the  er-greg:^te  amount  of  such  payrolls,    the   man  hours 
worked,   and   the   total  expenditures  for  materials,      '^e    shall  furnish   to 
the  Department  of  labor   the    names  and  addresses  of  all   subcontractors 
on  the  work  at   the  earliest  date  practicable,    provided   that   the   fore- 
going  shall  be   applicable   only  to  work  at   the   site   of   the   construction 
project.      Copies  of  all  data   furnished   the  Apartment  of  Labor  shall 
be  promptly   furnished    th^^   contracting  officer. 

1-39,      INVOICES.    _   The   contractor   shall   furnish   the   contracting 
officer  with   copies  of  all   invoices   for   the   purchase   of  materials, 
supplies  and   plant   in  connection  with   the  rork   to  be   performed  'inder 
these   specifications.      The   contractor's  records  shall  be   subject   to 
inspection  by   the  contracting  officer   to  verify   the  accuracy  and  com- 
pleteness of  the   information  furnished. 

1-40.     COST  DATA.    _  The  Government  will  keep  a   record  of  the  costs 
of  th*^  '.vork  performed   under   these   specifications  and   the   contractor 
shall  permit   the   contracting  officer  to  have  access   to  his   timekeeping. 
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invoices  and  plant  records  for  this  purrose .  The  contractor  shall  also 
furnish  the  contracting  officer  with  a  statement  of  the  initial  cost 
and  date  of  purchase  of  all  plant  used  in  connection  with  the  work. 

1-41.  ADJUSTMENT  OF  CONTRACT  PRICE  BY  REASON  OF  CHANGE  IN  FED- 
ERAL, STATf  OR  LOCAL  TAXES.  -  The  contract  price  will  be  considered  to 
include  all  Federal,  State  and  local  taxes  imposed  prior  to  the  date 
of  opening  bids  and  applicable  to  the  undertaking.   Tf  any  privilep'e, 
sales,  gross  receipts  or  other  tar  (exclusive  of  taxes  on  net  income 
or  distributed  profits),  applicable  to  the  undertaking  and  payable 
directly  by  the  contractor,  is  imposed  or  changed  after  the  date  of 
opening  bids  by  Ftederal  or  State  enactment,  then  the  contract  price 
will  be  increased  or  decreased  accordingly  and  any  amount  due  or 
chargeable  against  the  contractor  as  a  result  thereof  will  be  adjust- 
ed on  payment  vouchers  as  separate  items. 

I-42.  SUBCONTRACTCFIS.  _  Subcontractors  and  their  employees  shall 
be  considered  to  be  employees  of  the  contractor  as  the  term  "employee" 
is  used  in  these  specifications. 

1_43,  SITE  OF  '.VORK.  .  The  term  "Site  of  the  Work",  a?  used  in 
these  specifications  and  in  Articles  1?  ^nd  I9  of  the  contract,  will 
embrace  all  areas  wherein  field  operations  are  conducted  by  the  con- 
tractor in  connection  with  this  contract,  including  work  areas,  shops, 
yaids,  camps,  etc.,  irrespective  of  whether  such  operating  areas  lie 
within  tha  limits  of  vork  areas  or  rights-of-way  shown  an  the  drawings. 

1-44.  ASSIGNMENT  OF  CLAIMS.  _  The  Act  of  October  9.  19^0  (Public 
No.  811,  76th  Congress)  provides  that  Sections  3477  and  3737,  Revised 
Statutes,  shall  not  apply  to  any  case  in  which  the  moneys  due  or  to 
become  due  from  the  United  States,  under  a  contract  providin,^  for  pay- 
ments aggregating  $1,000  or  more,  are  assigned  to  a  bank,  trust  company, 

or  other  financing  institution,  including  any  Federal  lending  agency. 
An  assignment  may  be  made  under  this  contract,  pursuant  to  the  Act  of 
October  9,  1940,  cited  a^ove,  and  subject  to  the  further  provision 
stated  below: 

(a)  Any  assignment  shall  cover  all  amounts  payable  under 
this  contract  and  not  already  paid  and  shall  not  be  made  to  more  than 
one  party,  except  that  any  such  assignment  may  be  made  to  one  party 
as.  agent  or  trustee  for  two  or  more  parties  participating  in  such 
financing. 

(b)  Any  claim  under  this  contract  which  may  be  assigned  may  be 
subject  to  further  assignment  to  "^  bank,  trust  company,  or  other 
financing  institution,  including  any  Federal  lending  agency,  and  to 
similar  further  assignment;  provided,  that  any  such  assignee  shall 

fil-^  written  notice  of  the  further  assignment  together  with  a  true 
copy  of  the  instrument  of  further  assignment  with  the  contractor  and 
also  as  provided  in  proviso  4  of   section  1  of  the  Assignment  ::f  Claims 
Act  of  1940  (Public  "o.  811,  7^th  Congress)  in  respect  of  original 
assignment. 

(c)  ^^o  assignee  shall  divulge  any  information  concerning 
the  contract,  or  contained  therein,  except  to  those  persons  necessar- 
ily concerned  with  the  transaction. 

(d)  Payments  to  an  assignee  of  any  claim  arising  under  this 
contract  shall  not  be  subject  to  red  iction  or  set  off  for  any  indebted- 
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nesa  of  the  assignor  to  the  United  States  arising  indepen'^ently  of  this 
contract. 

1-45.  ADJUSTMENT  CF  PRICES  FOR  LABOR  AND  MATERIALS.  _ 

(a)  Tlie  following  terras  used  h^^reafter  are  defined  an  follo^si 

(1)  "Basic  hourly  enrninys  index"  shall  be  determined  by 

addinc  monthly  average  hourly  earnings  in  the  " ■  industry  as 

indicated  under  headin  *  *  in  the  monthly 

pa.-cphlet  "Hourly  Wages  and  Labor  Employment*  issued  ^y  the  Departtoent 

of  Labor  for:   the  month  in  which  contract  time  commences,  the  five 
(5)  months  preceding  sach  month,  and  the  six  (6)  months  succeeding  such 
month;  and  then  dividing  this  totel  by  twelve  (12), 

(2)  ■'^asic  materials  index"  shell  be  determined  by  method 

in  (1)  above,  using  monthly  indices  for  item  " "  in 

the  monthly  pamphlet  ""Wholesale  Prices"  issued  by  the  Department  of 
Labor 

(3)  "I.tonthly  labor  adjustment  index"  shall  be  determined 
from  monthly  average  hourly  earnings  identified  as  to  source  in  (1) 
above  as  follows:  Add  the  average  hourly  earnings  for  the  month  for 
which  adjustment  is  being  made,  the  tro  preceding  months  and  the  two 
succeeding  months;  and  then  divide  this  total  by  five  (5)' 

(4)  "Monthly  matorials  adjustment  index"  shall  be  deter- 
mined by  method  in  (3)  above,  using  monthly  indices  identified  as  to 
source  in  (2)  above. 

(5)  Above  contract  indices  in  (1),  (2),  (3),  and  (4)  shall 
be  computed  to  nearest  second  decimal  place,  takinr  the  decinal  point  as 
located  in  indices  issued  by  the  Department  of  iBbor.  When  third  deci- 
mal place  computes  to  5  or  over,  the.  figure  in  second  decimal  place  shall 
be  raised  to  next  higher  figure. 

(b)  (1)  The  proportion  of  the  contract  price  represented  by 

labor,  subject  to  adjustment  in  price,  is  accepted  as  

per  cent  of  the  contract  price. 

(2)  The  proportion  of  the  contract  price  represented  by 

materials,  subject  to  adjustment  in  price,  is  accepted  as  

per  cent  of  the  contract  price. 

(c)  (1)  The   labor  cost  for  entire  contract  es  determined  in 
(b)  (1)  above  shall  within  thirty  (30)  days-  after  receipt  of  notice  to 
proceed,  be  divided  into  monthly  labor  cost  quotas,  prepared  by  the  con- 
tractor and  subject  to  the  approval  of  the  contracting  officer,  for  each 
partial  or  whole  calendar  month  of  the  contract  time  beginning  wit*^  the 
notice  to  proceed. 

(2)  The  materials  cost  for  entire  contract  fs  determined 
in  (b)  )2)  above  shall  be  similarly  divided  into  monthly  mBt'?rialfl  cost 
quotas  within  thirty  (30)  days  after  receipt  of  notice  to  proceed. 

(d)  Adjustments  in  payments  shall  be  obtained  for  each  monthly 
cost  quota  as  follows:   Multiply  monthly  cost  quota  by  the  appropriate 
monthly  adjustment  index,  divide  by  corresponding  basic  index,  end  sub- 
tract monthly  cost  quota.  The  result  shall  be  added  to  or  deducted  from 
payments  to  the  contractor. 

(e)  (1)   If  the  time  for  performance  of  this  contract  is  legally 
extended  by  the  contracting  officer,  there  shall  be  immediately  set  up  by 
the  contractor,  subject  to  the  approval  by  the  contracting  officer,  ner 
monthly  cost  quotas  as  necessary.  These  new  monthly  cost  quotas  may  ex- 
tend back  as  far  as  any  month  for  which  adjustments  in  payments  h' ve  not 
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been  completed,  but  the  totnl  of  the  new  quotna  shall  not  exceed  th*^  total 
of  the  old  quotas  for  which  adjustments  in  peymants  heve  not  been  com- 
pleted. 

(2)  If  there  is  an  increase  or  decrease  in  the  "vork  orirln- 
ally  contemplated  under  this  contract,  there  shall  be  immediately  set  up 
by  the  contractor,  subject  to  the  approval  of  the  contracting  officer,  ney 
monthly  costs  quotas  for  months  concerned. 

(3)  If  liquidated  damages  are  assessed  against  tee  contrac- 
tor under  the  contract,  such  liquidated  damages  shall  not  be  considered  in 
making  adjustments. 

(f)  The  adjustment  payment  or  deduction  for  any  one  month  shall 
normally  be  included  with  next  partial  contract  payment  after  receipt  of 
Department  of  Labor  indices  for  such  month, 

(g)  Ttie  acceptance  and  final  payment  for  work  and/or  mpterials 
under  this  contract  shall  be  carried  out  as  elsewhere  provided  in  this 
contract,  and  amounts  retained  for  the  protection  of  the  Government  during 
construction  shall  be  promptly  paid  upon  final  acceptance:  Provided,  how- 
ever, that  an  amount,  as  determined  by  the  contracting-  officer,  for  pro- 
tection of  the  Government  in  adjustments  not  yet  completed,  shall  be  re- 
tained; and,  provided  farther,  that  the  release  required  by 

^will  contain  provision  excepting  such  adjustment  payments 


as  may  become  due  the  contractor. 

(h)  After  final  payment  for  basic  contractual  price  as  indicated 
in  paragraph  (g)  above  has  been  made,  adjustments  becoming  due  will  be 
delayed  until  all  indices  necessary  for  completion  of  all  adjustments 
under  the  contract  are  available,  when  one  lump  payment  or  deduction  shall 
be  made  for  such  adjustments. 

(i)   In  case  the  final  adjustment  in  the  contract  price  results 
in  a  net  deduction  from  the  contract  price,  the  contractor  and  his  sure- 
ties shall  be  liable  for  the  amount  thereof  until  it  is  refunded  to  the 
Government, 

(j)  When  payment  obligations  under  the  contract  exceed  the  con- 
tract price  as  a  result  of  increases  in  labor  and/or  materials  costs  to 
the  extent  that  available  appropriations  are  exhausted,  the  Government 
reserves  the  right,  without  further  liability  to  suspend  further  work  under 
the  contract  for  the  account  of  the  Government  or  to  terminate  the  contract 
on  payment  of  contractual  obligations  incurred  up  to  the  point  of  termina- 
tion. 

1-46.  FINAL   E3UMINATI0N  AND  ACCEPTANCE.  _  When  all  work  called  for 
under  this  contract  has  been  completed,  the  contracting  officer  will 
make  a  thorough  examination  of  the  s'^me  and,  if  it  is  found  to  comply 
fully  with  the  requirements  of  the  contract,  it  will  be  accepted  and 
final  payment  will  be  made  in  accordance  with  the  provisions  of 
Article  l6d  of  the  contract. 

1-47 •  APPROVAL.  _  This  contract  shall  be  subject  to  the  written 
approval  of  the  proper  authorities  to  be  designated  later  and  will  not 
be  binding  until  so  approved. 
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Speclficationst     Point  Itockway  Lock  -  Point  RockAray   Caiial 

SECTION   II    -  EXCAVATION,    FOUNDATION  PREPARATION,   AND  GROUTING 
2-01,      CLEARING  As  D  GRUBBING. 

(a)  The  work  area  as  shown  on   the  drawings  shall   be  cleared 
according  to    the   following: 

(1)  The  excavation   area  plus  a  strip  ^0  ft.  wide  out- 
side of   tne    top  of  cut,   except  as  otherwise   required,    for  the   construc- 
tion of  the  lock  and  approach   channels  shall  be  cleared  of  all    trees, 
brush,    fences,  buildings  and  any  other  objectionable  material    as 
directed  by  the   contracting  officer. 

(2)  In  areas   to  be   covered  by  spoil,    trees  shall   be 
cut  off  at  elevations  not  higher   than  4  feet  below   top  of  spoil   dump. 

(3)  The  foundation  areas  of  embankments  for   Class   I 
and  Class  II   compacted  earth  fills,   filter  blankets  ana  rock  protection 
shall  be  cleared  and  gruboed  of  all    trees,    stumps,  roots,   brusn,    fences, 
buildings,    and  any  otner  ob jectionaole  materials.      In  foundation  areas 
to  be  stripped  as  snown  on  tne   contract  drawings,   all   roots  li  incues 

in  diameter  or  greater  shall  be  gruooed   to  a  minimum  depth  of   4  feet 
below   the  ground.     Trees     in  ^0  ft,  wide   strips  .^utside   the   toe  of  ail 
embankment   slopes,   except  as  otherwise  required,    shall   be   cut  off  at 
elevations  not  higner  tnan  2  feet  above  ground   surface. 

(4)  All  work  areas  upstream  of   the  North  and  Soutn 
Dikes  below  elevation  250  m.s.l.   shall  be  cleared  of  trees,  brush, 
fences,  building   and  any  other  objectionable  material.     Trees  shall 
be  cut  off  2  feet  above   the  ground   surface  except   tiiat  no  stumps  shall 
remain  above  elevationn  235  m.s.l.     Trees  above  elevation   235  shall   be 
cut  flush  with   the  ground,    except  as  otherwise   provided. 

(5)  All  work   areas  do.'/nstream  of   the  Nortn   and  Soutu 
Dikes  below  elevation  250  m.s.l.   shall  be   cleared  of  trees,   brush, 
fences,  buildings  and  any  other  objectionable  mateaial.     Trees   shall 
be  cut  off  2  feet  above   the  ground   surface  except   tnat  no  stumps   snail 
remain  above  elevation  23I  m.s.l.     Trees  above  elevation  23I   shall  be 
cut  flusn  with   the  ground,   except  as  othenriae  provided. 

(6)  Portions  of   the  designated  areas  actually  developed 
for  boBTow  excavation  shall  be  cleared  of  all    trees,    stumps,  brush, 
fences^     builaings  and  any  other  objectionable  mateiials  or  structures. 

(b)  All  material    from  clearing  and   gruboing  shall   become 
the  property  of   tne  contractor  and  he  s*^l   destroy,   remove   irum  tne 
site  of  the  work,  or  otherwise  dispose  of  it  as  approved  by   ttxe  Con- 
tracting officer. 

(c)  No  separate  payment  will  be  made  for  clearing  and  grubbing, 
but   tne  cost  of  doing  sich  work  shall  be  included  in  the   contract  unit 
prices  for  other  items  of  work. 

2-02     EXCAVATION  REQUIREMENTS.      -  Excavation  suall  be  carried  to 
the  lines  and  grades  shown  ^n   tne  drawings  or  as  directed  by   tbe   con- 
tracting officer.     Excavation   and   foundation  preparation  for   tne  various 
sections  of   tHe  Lock  and  Dikes   shall   be  performed  in  accordance  witn 
paaragraphs  in   this   section  of   these  specifications,  or  as  otherwise 
directed  by  the   contracting  oificer. 

2-03     CHARACTER  OF  MATERIALS  TV  BE  EXCAVATJiD.    -  Ttie  locatxon  and 
logs  of  oorings,    test   trenches,   and   test  pits  referred   to   in  paragraph 
l-17(a)  made  by  tne  United  States   to  determine    the  cuaracter  or  materials 
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to  be  encountered  aad  i^moved  or  to  be  used  in   tne  earth   embankment 
are  shown  on   the  drawings  or  are  available   for  inspection  at   the 
U.   S.   Engineer  Office,  Massena,  New  York.      It   is  expected   that  large 
boulders  may  be  encountered  in  some  portious  of   the  excavations  which 
cannot  be   removed  without  blasting,     Ite  United  states  does  not  guar- 
antee  that  otuer  materials  will  not  be  encountered  nor  that   the 
proportions  of   tne  several  materials  will   not  vary  frcm  those  indicated 
by   the  explorations.      (See  paragraph  l-17(a).) 

2-04.    CLASSIFICATION  07  EXCAVATION. 

(a)  Rock  Excavation.   -     All   bedrocSk  requirea   to  be  excavated 
which  in  the  opinion  of  tne  contracting  officer  cannot  be  removed 
without   continuous  and  systematic  blasting,  barring,  or  wedging,   and 
all  boulders  and  loose  rock   two   cubic  yards  in  volume  or  greater  will 
be  classed  as  rock  excavation. 

(b)  Common  Excavation.  -  All  other  material  from  structure 
foundations,  canal  or  approacn  channel  excavations  will  be  classified 
as  common  excavation,  including  boulders  and  loose  rock  less  than  two 
.cubic  yards  in  volume. 

(c)  Borrow  Excavation.   -  Authorized  excavation  of  material 
fzx)m  designated  borrow  areas  for  use  in  embankment  construction  will  be 
classified  as  borrow  excavation. 

2-05.      REMOVAL  iWD  DISPOSAL  OF  EXCAVATION. 

(a)     Removal .   All  materials  sball   De  removed   to   the  lines 
ana  grades  as  indicated  on  the  drawings,  or  as  otherwise  required  by 
tne   contracting  officer,    to   provide  suitable   structure   foundations, 
suitable  canal   eind  approach  cheuanel   sections,   and  to  obtain  sui"taDle 
materials  for  embankment   construction,   as   specified  below.     Ibe  con- 
tractor may  excavate  for  structxire  foundations  and  for   the   canal   and 
approach  channels  by  dredging  or  dry  land  excavation  methods  or  by 
any  combination  thereof  within   the  requirements  of  the   specifications 
and  drawings.     Prior   to   commencement  of  work  and  at  intervals  of  not 
less   than  60  days   thereafter  during   the  .progress  of  the  work    the  con- 
tractor shall    submit  a  plan  satisfactory  to    the  contracting  officer 
indicating  the  equipment,  methods,   and  procedure  he  proposes   to  use. 

(1)     Excavation  by  Dredging.   -   In  areas  where  he  elects 
to  excavate  by  dredt;ing,    the   contractor  shall   provide  all    channels, 
basins,   dikes,   pumping  facilities,  waste  weirs,  and  other  .vorks  re- 
quired for  placing  his  dredges  on   the  site  of   the  work,   create  and 
maintain  flotation  pools  of  adequate  depth,    excavate  and  dispose  of 
all  materials  as  required  herein,  and  remove  his  dredges  from  the 
site  of   the  work.     In  connection  with  all   dredging  operations,  he 
shall   control  his  waste  paper  so  as   to  avoid  damage   to   the  activities 
of  other  contractors  and   the  public  at  large.     Location,   size  and   type 
of  waste  weirs  shall   be  subject  to   the  approval  of   the  contracting 
officer.     The   cost  of  all   such  work   shall   be  included  in  the  contract 
unit  price  for  excavation.     Dredging  of  side  slopes  shall  be  conducted 
ao  as  to  produce  minimum  undercutting..    The  contracting  officer  will 
prescribe   the  maximiTm  allowable  depths  of  undercutting  wherever  he 
considers  that  the  material  being  excavated  is  of  such  nature  that 
s  lides  extending  beyond   the  limits  of  the  specified  side  slopes  mignt 
result  from  excessive  undercutting. 
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If  a  dredge  acce3a   cnannel    is  excavated   fiom  the   river   to   the 
loc*.   3ite,    the  plug  shown  on    the  drawings  across    the  lower  approacn 
snali   be  rebuilt,  and    txie  highway  reconstructed  inmediately  attai 
passage  oi    the  dredge.     Ttie   dredge  access    channel   across   tnis  plu^ 
snail   be  neld   to    the  minimum  practicable  djjneusions.     Replacement  of 
the  plug  fill   and  highway  shall  be  as  directed  by   the  contracting 
officer  and   shall  be  completed  //ithin  a  reasonable  period  of   time   to 
be  stipulated  by  the  contracting  officer.     No   separate  payment  will 
be  made   for   the  dredge  access   channel   excavation  or  for  replacement 
of  plug  fill   and   tne  highway.     All    subsequent  passages  of    the  ^dredge 
through  the  plug  shall  be   conducted   in  accordance  with    the  above,  until 
sucn   time  as  the  permanent  high*ay  across   the  dikes  and  lock   is  completed 
and  opened   to   traffic.     After  completion  of   this  hi^way   the  plug 
across    the  approach  channel    shall  be  removed  and  payment  will  be  made 
at   the  contract  price  for  comnon  excavation. 

(2)  Excavation  in  the  Dry.    -  Where  he   elects   to  ex- 
cavate in   the  dry  the  contractor  may  use  such  methods  as  he  desires 
provided  undercutting  of  slopes  does  not  exceed    the  maximum  allowable 
deptns  prescribed  by   the   contracting  officer  and  provided   the   excavated 
materials  suitable   for  embankment  construction  are   effectively  separated 
from  materials  unsuitable  for  embankment  construction.     No  separate 
payment  will  be  made  for  pumping,   construction  of  ramps,    trestles  and 
roads,   rehandling  of  excavated  materials,  or  any  other  work  incidental 
to   the  excavation  and  disposal  of  materials  as  specified  hei*ein,  all 
costs     of  which   snail   be   considered  included  in   the   contract  price  for 
excavation. 

(3)  Slides.   -     Any  slides  occurring  in  required  exca- 
vation shall  be  removed   to    tne  lines  and  grades  directed  by   the 
conoracting  officer.      If   such   slides  occur  throu^  no  fault  of  the 
contractor,    the  ivork  of  removal   and  disposal  of  slide  materials  will 
be  paid  for  at   the  contract  unit  price  for  conmon  excavation.     If   the 
slides  occur  as  a  result  of  excessive  undercutting  of  banks  or  any 
other  fault  of   the  contractor,   as  determined  by  the   contracting  officer, 
the   slide  materials   snail   be  removed  and   disposed  of  without  extra   cost 
to   the  United  States. 

ik)     Borrow  Excavation.   -  Borrow  areas  are   snown  on  the 
drawings.      The  contractor  shall  obtain  suitable  materials  from  these 
areas   to   the  extent   required  for  completion  of   the   compacted  fill  em- 
oankments    ,   as  determined  by   the  contracting  officer.      Unless  othenrise 
approved  by  the  contracting  officer,   excavation  in  borix>w  areas  shall 
not  be  carried  below  El.    255.     It  is   CBtinated  that  in    tne   required 
excavation  and  in   tne  designated  borrow  areas   there  is   sufficient 
quantity  of  suitable  material   for  the  compacted  fill   embankments.     The 
contracting  officer  will   specify  tne  location  at  ^rhich  borrow  excavation 
shall   oe  made  within   the  borrow  areas.     The   specified  areas  shall  be 
cleared  and  gruDbed  as  specified  in  par,   2-01   a^d  stripped  as  required 
to   remove  unsuitable  material   as  directed  by  the  contracting  officer. 
The  depths  of  cuts  and  lifts  and    the  disposition  of   the  excavated  mate- 
rial s  may  require    the  contractor  to    cnange   the  locations  and  depths  of 
his  excavating  operations  whenever  such  change  is,    in   the  opinion  of 
the   contracting  officer,   necessary  to  obtain   the  proper  quality  of 
material.     The   excavations  shall  be  worked   so    that  the  materials  are 
mixed  in   the  process  of  excavation.     Excavation   shall   be  in  a  manner 
to  produce  drainage  of   the  material  if   the  ground  water  table   is  above 
the  elevation  of   the   excavation.     After   the  excavation  is  completed, 

2-3 


excavated  surfaces  shall   be  graded   to  a  smootn  and  pleasing  appearance 
as  directed  by   the   contracting  officer  and  each  borrow  area  shall    be 
so  graded  that   the  final   surface  area  shall  blend   into    tne  surround- 
ing  topograpiiy     and  all    surface  water  will   readily  drain  therefrom. 
The   contractor  shall    construct  and  maintain  all   connecting  roads  re- 
quired from  the  borrow  areas   to   the  place  of  disposal   and  no  separate 
payment  will   be  made   therefor. 

(5)  Excavation   in  Stock  Piles,   ^  Earth  fill  materials 
from  stock  piles  shall   be  obtained  in  manner  satisfactory  to    the  con- 
tracting officer.     The  contractor  will  be  required  to   excavate  in  the 
areas  directed  by  the  contracting  officer  and  change   the  locations  and 
depths  of  excavating  operations  wherever  sucn  a  cnange  is  directed  by 
the   contracting  officer,     itia  final   surfaces  of  the  remaining  part  of 
parts  of  the   stock  piles  of  eartn   fill   shall  be  graded  and  blended  into 
tne  surrounding  topography  in  a  manner  satisfactory   to   the  contracting 
oificer. 

Rock  materials  from  stock  piles  shall  be  obtained  in  a  manner 
satisfactory   to   the  contracting  officer.     After  the  excavation  of   the 
stock  pile  of  rock  is  completed,   tne  remainder  of  the  miterial  shall 
be  gathered  and  neatly  piled  as  directed  by  the  contxtactin^  officer. 
No  separate   payment  will   be  made  for  rock  excavation  in  quarries  or 
stock  piles. 

(6)  stripping  for  Dike  Enibankments.   -  Excavation  for 
the  embankments     (See  paragraph  3-01)   shall  be  carried  t o  the  lines 

and  grades,   and  slopes  as  shown  on  the  contract  drawings  or  as  directed  by 
the   contracting  officer.     The  contractor  shail   oe  required  to  de-water 
all   excavation  areas   to  produce  a  dry  condition  suitable  for  placing 
embankment  as  determined  by  the   contraciing  officer.     Should  excavation 
be  required  to  a  higher  or  lower  elevation  than  that  indicated  on  the 
drawings,  as     determined  by  the  contracting  officer,   no  change 
will  be  made   therefore   in  the  contract  unit  prices. 

(b)     Disposal .    -  The   excavated  materials  shall  be  disposed 
of  as  follows,     unless  otherwise  directed  oy   tke  contracting  officer, 

(1)     Materials     Excavated  for  Concrete  Structure  Founda- 
tions and  for   tne  Canal  ana  Approach  Channels.   -  All  material   excavated 
for  the  construction  of  the  concrete  structures  and  approach  channels 
which  is  suitable,   as  determined  by  the  contracting  officer,   for   the 
compacted  fill   embankments,    shall  be  placed  directly  in  the  embank- 
ments or  in  stock  pile  areas  approved  by  the  contracting  officer. 
All  material   not  suitable  for    the   embankments  shall  be  disposed  of 
in  the  spoil   areas  shown  on   the  drawings  in   the  manner  specified  in 
paragraph -Z-OSCb) (4)  below. 

Rock  obtained  during  tne   excavation  for  concrete  structures  which 
passes   the   specifications  for  riprap  (See  paragraph  3-08)   shall   be 
placed  directly  in  tne  rock   fill    section  of   the  dikes,   in  areas  adja- 
cent  to   the  lock  where  protection  stone  is  required  (See  drawings), 
or  in  stock  piles.     All   rocic  except  shale  in  excess  of  tnat  required 
for  the  riprap   for  the  work  included  under   this   contract  shall  be 
stockpiled  in  areas  and  in  a  manner  approved  by   the  contracting  officer. 

(2)     Materials  Excavated  from  Borrow  Areas  and  Stock 
Piles,   -  Materials  excavated  from  borrow  areas  which  are   suitable,   as 
determined  by   the  contracting  officer,   for  use  in  compacted  fill  em- 
bankments  shall  be  placed  directly  in  such  embankments.     Materials  from 
stripping  or  other  unsuitable  materials  shall   be  deposited  in   the 
designated  spoil   areas  as  specified  in  paragraph  2-05(b)(4)  below  or  may 
be  wasted  in  previously  excavated  borrow  pits  if  placed  and  graded  as 
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directed  by  the    contracting  officer  for  proper   drainsc*  p^I   noat  appoerence. 
Suitable  imterials  excavited  from   stock  piles  shel}    be   pieced  directly   in  ea>- 
baj^kiiients. 

(3)  Ljaterials  Excavated   for  Embankment   Foundations.   -   Iteterials 
stripped  from  foundation  areas  for  compacted  fill  embankmpnts  sh/»ll  be    tmsted  Ir 
the  designated  spoil   areas,    as   specified  in  paragraph  2-05    (b)    (4)   below. 

(4)  Spoil.  -   It  is  expected  that  a  large   volume  of  material   from  the 
required  excavations   for  structure   foundr-tions,    the  canal  and  approach  channels 
is  unsuitable  for  compacted  fill   embenkraents  and  will  h«^ve   to  be  wasted.      In 
general   this  material   is  described  on  the   records  of  exploration  as   soft  brown- 
ish or  grey  clay   and  extends   for  various  depths  below  the   ground  surface.  Exca- 
vated materials  determined  by    the   contr'^cting   officer  as  tinsui table  for  us   in 
compacted  fill   embankments  shall  be   deposited  in    the   spoil  areas  showi   on  the 
drawings.      Except  as  otherwise   shown  on  the  drawings  the   top  of  spoil  dumps  up- 
stream from  the   dikes   shall   be  at  El.   237  or  at  El.    247  or  higher,    end  the  top 
of  spoil  dumps  downstream  from  the   dikes  shall   be  at  El.   235  or  lower  or  at 
El.  245  or  higher.      Spoil  dumps  shall  be  built  so   that  tlieir  slopes  facing  the 
canal   will  present  straight  line  contours  parallel   to   the   spoil   control   lines  li 
dicated  on  the  drawings.     The   spoil   control  line  is  a  definite   line   for  the  pur- 
pose of  establishing  the   position  of  the   front  slope  at  a  definite   elevation, 
thus  making   the   front    slope  a  plane   surface.     All  dumps  shell  be  leveled  off  ob 
top  and  graded  on   the    side  and  end  slopes   to   give  proper  drainage  end  present  ai 
orderly  and  finished  appearajice.     No  dump  shall  be  built  with  front,    rear  or  etM 
slopes  steeper  than  1  vertical  on   3  horizontal.     The  front   slope  of  diucps   shall 
be  kept  as  uniform  as  practicable.      In   spoiling  dredged  material   the  contractor 
shall  be  responsible  for  all  damages  which   may  ensue  as  a  result  of  the  escape  i 
waste   water  or  dredged  material.      Wherever  preriticable  te  water  from  dredgini 
shall  be  conducted  back  into   the   excavation  within   the  limits  of  his  operation* 
The  location  of   all    temporary  dikes  and  waste  weirs   shell  be   subject  to    the  ap- 
proval  of  the   contracting  officer  and   the   cost   of  all   such  works  necessary  to 
confine   the  dredge  materials  within- the  designated  spoil  areas   shall  be   include* 
in   the  contract  unit  price   for  excavation.     The   filling  of   any   spoil  area   shell 
proceed  continuously  as  fer  as  practicable.      Dredged  material   shall  not  be  per- 
mitted to  run  or  spread  into   the   St.   Lawr-ence  River  except  within   the  desit?iete< 
spoil   areas  shown  on  the  drawings.     No  natural  water  courses   shell  be   obstruct** 
without  measures  satisfactory   to  the  contracting  officer  being   taken  by   the  co.i' 
tractor.      The  contractor  shall  provide  any  necessary  drainage  facilities  to  dra 
water  pockets  formed  by  his  operations. 

2-06,        UEASUREIENT  AND  PAYiENT   FOR  EXCAVATION, 

(a)      Measurement* 

(1)     A   survey  of   the  ground  surface   and    river 
bottom  for   foundation,   canal,   approach   channel,    and  borrow  excavation  will  be 
made   prior  to  conmenceroent  of  work  and  measurements  of  excavetion  will  be  based 
on   this. survey  and  on  the  classifications  specified  in  par.   2-04.     Stripping  wi 
be  cle.ssified  and  measured  as   common  excavation.      Lteesurement  for  conmon  exca- 
vation will  be  made  between  the   grovind  surface   and   the  slope  end   grade  lines  sh 
on   the    drawings  or  as  modified  by  the  contrecting  officer,    or  to  the  natural  ro 
surfaces  encountered  in  such  excavetion.      ifeasurement  for  borrow  excavation   wil' 
be  made  between  the  original  ground  surface  and  the  actual   grades  and  lines  to 
which  excavation   is  carried  within  the  limits  shown  on 
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the  drawings  and  specified  herein  or  as  otherwise  authorized  by  the  con- 
tracting officer.   No  measxirement  will  be  made  for  borrow  excavation  oth«r 
than  that  specifically  authorized  by  the  contracting  officer. 

(2)  A  survey  of  all  stock  piles  will  be  made  prior  to  the 
start  of  excavation  operations.  I'-easurement  of  excavation  for  embankment 
naterials  for  payment  will  be  based  on  this  survey,  and  a  final  survey  of 
the  completed  excavation. 

(3)  Measurement  for  rock  excavation  will  be  made  for  the 
actual  quantity  excavated  within  the  slope,  structure,  and  grade  lines  shown 
on  the  drawings,  or  such  modifications  of  these  lines  as  directed  by  the 
contracting  officer.   No  payment  will  be  made  for  any  rock  excavation  carried 
below  or  beyond  these  lines  by  unecessary  drilling  and  blasting  and  all  rock 
tl.us  removed,  shall  be  replaced  with,  concrete  at  the  expense  of  the  contractor. 

(i|)  The  excavation  payment  slope  lines  shown  on  the  drawings 
do  not  represent  actual  slopes  necessary  and  are  not  guaranteed  by  the  Gov- 
ernnient  as  safe  slopes  for  making  the  required  excavations.   The  actual  sl- 
opes required  for  safety  shall  be  as  determined  by  the  contracting  officer. 
Unless  otherwise  directed  or  authorized  the  actual  slopes  shall  not  be  steeper 
than  those  shown. 

(b)  F&yment. 

(1)  Payment  for  all  required  foundations,  canal,  and  approach 
channel  excavation  shall  include  the  cost  of  transportation  and  disposal  as 
required  under  paragraphs  2-02  and  2-03  and  will  be  made  at  the  a  pplicable 
contract  unit  prices  per  cubic  yard  for  "Excavation;  C!ommon",  and  "Excavation; 
Rock." 

(2)  Payment  for  common  excavation  which,  in  the  opinion  of 
the  contracting  officer,  cannot  be  removed  by  a  2^  cubic  yard  power  shovel 
without  continous  and  systematic  blasting  will  be  nade  at  twice  the  contract 
unit  price  per  cubic  yard  for  "Excavation;  Common." 

(3)  Ifeyment  for  earth  embankment  materials  excavated  from 
the  designated  borrow  areas,  including  material  stripped  from  the  surface; 
will  be  made  at  the  contract  unit  price  per  cubic  yard  for  "Excavation  Bo- 
rrow", which  prices  shall  include  all  <d  sts  of  draining,  excavating,  trans- 
porting and  dvunping  the  suitable  fill  material  and  disposing  of  unsuitable 
material  as  provided  herein,  and  the  cost  of  all  operations  attendant  there- 
to. No  payment  will  be  made  for  borrow  excavation  other  than  that  specific- 
ally authorized  by  the  contracting  officer. 

(ij.)  Where  stockpiling  of  excavated  material  prior  to  its 
incorporation  in  fill  is  directed  by  the  contracting  officer,  separate  pay- 
ment will  also  be  made  for  stockpiling  at  the  rate  of  30   percent  of  the 
respective  contract  unit  price  for  excavation;  provided,  however,  that  no 
payment  will  be  made  for  stockpilling  when  and  where  the  contractor  is  off- 
ered the  alternative  of  suspending  excavation  but  elects  to  stockpile  in 
lieu  of  suspension.  The  alternative  of  suspending  excavation  will  be  offered 
only  when  and  to  he  extent  that  in  the  opinion  of  the  contracting  officer 
progress  has  been  such  as  to  warrant  it.  Such  offer  shall  not  constitute  a 
basis  for  extension  of  time  lirrit  under  the  contract.   No  separate  payment 
will  be  made  for  stockpiling  spoil.   Excavated  materials  piled  adjacent  to  the 
excavation  for  later  use  as  backfill  therein  will  not  be  considered  stockpiles. 

2-07.   PREPARATION  OF  FOUNDATION  FOR  CONCRETE  STRXTURES. 

Rock.-  Foundation  excavation  for  the  lock  structure  shall  be 
carried  to  sound,  firm  ledge  rock,  free  from  open  horizontal  seams  or  disin- 
tegrated portions.  Blasting  against  surfaces  which  will  form  the  final  sxir- 
face  will  not  be  permitted,  (See  paragraph  2-10).  The  foundation  A  all  be 
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prepared  by  barring,  picking,  wedding,  or  similar  methods  which  will  leave 
the  rock  of  the  foundation  in  an  entirely  sound  and  unahattered  condition. 
The  surface  of  the  rocK  shall  be  left  clean  and  rough  to  provide  a  proper 
bond  between  the  rock  and  the  concrete.  All  water  shall  be  removed  from 
the  final  foundation,  which  shall  be  moistened  as  required  by  the  contract!] 
officer  prior  to  initial  placement  of  grout.  The  contractor  will  be  requir* 
to  drill  exploratory  core  holes  as  directed  in  paragraph  2-10  in  the  found- 
ation to  determine  the  suitability  of  the  bedrock,  ftyment  for  rock  founda- 
tion preparation  will  be  included  in  payment  for  rock  excavation. 

2-08.   LINE  DRILLING. 

(a)  The  vertical  rock  faces  indicated  on  the  drawings  or  as  other- 
wise required  by  ihe  contracting  officer  shall  be  made  with  a  channeling 
machine,  by  drilling  and  broaching  or  by  close  line  drilling.  Rock  excavation 
adjacent  to  channeled  faces  shall  be  removed  in  shallow  lifts  and  short  sect- 
ions, and  the  channeled  face  remaining  shall  be  of  undisturbed  rock. 

(b)  Measurement  for  line  drilling  will  be  made  along  the  vertical 
surface  indicated  on  the  drawings  or  established  by  the  contracting  officer. 
Payment  for  channeling,  drilling  and  broaching  or  close  line  drilling  will 

be  made  at  the  contract  unit  price  per  square  foot  of  vertical  surface  for 
•Line  Drilling".  Payment  for  the  rock  removed  will  be  made  as  specified  in 
I^r.  2-06. 

2-09.  BLASTING  FOR  EXCAVATION.  -  Blasting  will  be  permitted  only  when 
proper  precautions  are  taken  for  the  protection  of  all  persons,  the  work 
and  property,  and  any  damage  done  to  the  work  or  property  by  blasting  shall 
be  repaired  by  the  contractor  at  his  own  expense.   Caps  or  other  exploders 
or  fuses  shall  in  no  case  be  stored  or  kept  in  the  sameplace  in  which  dy- 
namite or  other  explosives  are  stored.  All  operations  of  the  contractor  in 
connection  with  the  transportation,  storage  and  use  of  explosives  shall  be 
subject  to  the  approval  of  the  contracting  officer,  and  the  contractor  shall 
Le  liable  for  all  injuries  or  deaths  of  persons  or  damage  to  property  caused 
by  blasting  or  explosives.  All  necessary  precautions  shall  be  taken  to  pre- 
serve the  rock  outside  the  lines  of  excavation  in  sound  condition.  Blasting 
may  be  done  only  to  the  depth,  amount  and  extent  approved  by  the  contracting 
officer.  Approval  of  the  method  of  blasting  by  the  contracting  officer,  as 
specified  in  this  subparagraph  will  not  relieve  the  contractor  of  his  re«- 
ponsibility  in  blasting  operations,  and  no  payment  will  be  made  for  any  rock 
required  to  be  excavated  outside  of  the  limit  lines  indicated  on  the  draw- 
ings or  Lelow  the  grade  lines  established  in  the  field,  or  modifications  there- 
of directed  by  the  contractifag  officer,  solely  due  to  injury  caused  by  the 
overshooting,  improper  blasting  or  carelessness  on  the  part  of  the  contractor, 
and  all  rock  thus  removed  shall  be  replaced  by  concrete  at  the  expense  of 
the  contractor,  including  the  payment  for  all  cement  used  in  such  concrete 
and  furnished  by  the  United  States.  No  blasting  shall  be  done  within  one 
hundred(lOO)  feet  of  the  concrete  which  has  been  in  place  less  than  seven 
(7)  days. 

2-10.   DRILLIwG  EXPLORATORY  AND  GROUT  HOLES. 

(a)  General.  -For  the  purpose  of  canvassing  bids,  the  approximate 
extent  of  a  tentative  program  for  drilling  exploratory  and  grout  holes  is 
outlined  herein.  The  Government  reserves  the  right,  however,  to  alter  the 
exploratory  and  grout  holes,  and  no  change  will  be  allowed  in  the  contract 
unit  prices  because  of  such  alterations.   The  contractor  shall,  at  the  app- 
licable contract  unit  prices,  drill  exploratory  and  grout  holes  at  such  loc- 
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ations  and  at  such  inclinations  not  to  exceed  twenty  (  20)  degrees  from  the 
vartical,  and  to  such  depths,  subject  to  the  limitations  hereinafter  spec- 
ified, as  may  be  required  by  the  contracting  officer. 

^b)  Method  of  Rock  Qbre  Drilling*  -  Core  drilling  through 
rock  shall  be  done  with  standard  core  drilling  equipment  using  diamond  or 
alloy  bits  designed  to  furnish  complete  standard  cores  a  minimum  of  2  inches 
in  diameter  from  holes'  3  inches  in  diameter.  The  contractor  shall  run  his 
drills  at  such  speeds  as  will  insure  satisfactory  core  recoveries,  and  the 
contracting  officer  may  require,  without  compensation,  the  redrilling  of  those 
holes  from  which  the  cores  are  unsatisfactory  if  the  contractor  s  operations 
are  at  fault. 

(c)  Exploratory  Core  Holes.  -The  rock  founds tins  area  cov- 
ered by  the  lock  structure  and  areas  adjacent  thereto  shall,  after  removing 
overburden,  be  further  explored  by  rock  core  drilling.  These  holes  in  the 
foundation  rock  are  intended  to  determine  the  location  of  suitable  rock  for 
the  foundation  of  the  lock  structure.  It  is  expected  that  at  least  one  drill 
hole  will  be  required  in  the  foundation  of  each  concrete  monolith  founded  on 
rock,  as  shown  on  the  drawings,  and  the  quantity  estimated  for  bidding  pur- 
poses is  baaed  on  this  extent  of  drilling,  ^wever,  the  contracting  officer 
may  direct  that  additional  holes  be  drilled  under  each  monolith  or  at  other 
locations.  The  depth  of  these  holes  shall  be  20  feet  or  more,  as  directed 

by  the  contracting  officer.   Concreting  shall  not  be  commenced  in  any  section 
until  after  the  contractor  has  received  written  approval  of  the  foundation 
for  placing  concrete  for  each  monolith, 

(d)  Grout  Holes.  -  Holes  shall  be  drilled  at  intervals  and 

to  depths  hereinafter  specified  across  the  upper  and  lower  emergency  dam  sills 
and  both  upper  and  lower  miter  gate  sills.  These  holes  shall  be  drilled 
after  a  minimum  height  of  10  feet  of  concrete  has  been  placed.  The  holes 
through  concrete  maybe  obtained  by  percussion  drilling  or  by  placing  4  inch 
pipe  as  directed  by  the  contracting  officer  prior  to  concreting.  The  holes 
in  the  rock  shall  be  obtained  by  core  drilling  as  specified  in  subparagraph 
(b)  above.  The  contractor  will  be  required  to  protect  the  concrete  surfaces 
during  all  drilling  and  grouting  operations  and  no  separate  payirent  will  be 
made  for  such  protection,  'ffhen   the  drilling  of  each  hole  has  been  completed, 
the  hole  shall  be  protected  from  being  clogged  or  obstructed  until  it  is  gr- 
outed. Any  hole  that  becomes  clogged  or  obstructed  prior  to  grouting  shall 
be  opened  up  to  the  satisfaction  of  the  contracting  officer,  and  no  separate 
payment  will  be  made  therefor. 

(e)  Rock  Cores.   -  Core  boxes  for  storing  the  2  inch  cores 
from  exploratory  and  grout  hole  drilling,  shall  be  furnished  at  the  sate  by 
the  contractor.  All  sair:ples  shall  be  in  the  custody  of  the  contractor 
tintil  transported  from  the  site  by  a  representative  of  the  contracting  off- 

icer^  and  while  in  his  custody  shall  be  protected  from  the  weather.  All 
boxes  shall  be  of  pine  or  similar  soft  l^-mber  of  lightweicht,  non- warping 
and  capable  of  holding  screws  without  splitting.  They  shall  be  neatly  and 
substantially  constructed  with  suitable  partitions  with  the  top  of  the  box 
hinged  and  with  suitable  fastners.  Partitions  in  the  boxes  shall  run  length- 
wise, be  securely  fastened  and  shall  be  approximately  1/8  inch  farther  apart 
than  the  diameter  of  the  rock  core  to  be  placed  in  the  box.  Spacers  to  sep- 
arate the  rock  core  obtained  by  each  run  shall  be  soft  wooden  blocks  to  fit 
between  the  core  box  partitions  and  shall  be  1-1/2  inchesin  length.  The 
core  boxes  shall  be  of  uniform  size  4  feet  in  length,  and  approxir^ately  12 
Inches  wide,  and  shall  meet  with  the  approval  of  the  contracting  officer. 
All  cores  shall  be  neatly  arranged  in  the  sequence  in  v/hich  they  a  re  r  emoved 
from  the  hole,  and  be  properly  identified. 

(f)  Filling  Exploratory  Holes  with  Grout.-  All  exploratory  holes 
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shall  be  filled  with  grout  consisting  of  sand  and  cement  of  such  mixtures 
as  determined  by  the  contracting  officer.  Sand  for  grouting  shall  be  as 
specified  in  par,  2-11  (d).  The  holes  shall  be  filled  with  grout  by  means 
of  equipment  for  pressure  grouting  as  described  in  par,  2-11  (c).  In  fill- 
ing the  exploratory  core  holes  no  pressure  tests  are  required  and  the  hole 
being  filled  shall  not  be  sealed, 

(g)  Measureaent  and  Payment, 

(1)  Measurement  for  payment  of  grout  holes  in  concrete  will 
be  from  the  concrete  surface  to  the  foundation  rock  surface.  Measurement  for 
payment  for  holes  in  rock  will  be  from  the  foundation  rock  surface  to  bottcoi 
of  hole,  ftiyment  for  drilling  grout  holes  in  concrete  or  placing  pipes  will  be 
made  at  the  contract  price  per  linear  foot  for  "Drilling  Grout  Holes  in  Concret 
Payment  for  drilling  grout  holes  in  rock  will  be  made  at  the  applicable  contrac 
price  per  linear  foot  for  "Drilling  Grout  Holes  in  Rock",  which  pa^Tient  shall 
include  drilling,  pressure  testing,  protection  of  the  completed  hole  and  all 
costs  in  connection  therewith, 

(2)  Measurement  for  payment  of  exploratory  holes  in  rock  will 
be  from  the  foundation  rock  surface  to  bottom  of  hole.  Payment  for  drilling 
exploratory  holes  in  rock  will  be  made  at  the  applicable  contract  price  per 
linear  foot  for  "Drilling  Exploratory  Holes  in  Rock",  which  payment  shall 
include  drilling,  protection  of  completed  holo,  grout  fillirig  and  all  costs 
in  connection  therewith, 

(3)  Core  boxes  that  are  required  to  store  cores  from  grout 
holes  and  exploratory  holes  will  be  paid  for  at  the  contract  unit  price  each 
for  "Core  Boxes",  which  payment  shall  include  all  costs  of  transportation  and 
storage  in  connection  therewith, 

2-11  PRESSURE  GROOTILG  F0OM)ATI0N,  - 

(a)  Pressure  Testing,  -  Before  any  hole  is  grouted  it  shall  be 
pressure  tested  with  water  for  leakage  at  intervals  as  directed  by  the  contract 
ing  officer  throughout  the  full  depth  of  the  hole.  The  contractor  shall  fur- 
nish the  necessary  equipment  and  make  the  tests.  The  equipment  shall  provide 
capacity  sufficient  to  test  the  grout  holes  at  pressures  up  to  I50  pounds  per 
square  inch.  A  suitable  gage  shall  be  installed  in  the  pressure  line  at  the 
hole  being  tested  so  that  pressures  in  the  hole  will  be  indicated  at  all  times, 
▲  water  meter  reading  directly  to  a  0.1  cubic  foot  per  minute  shall  be  installa< 
in  the  pressure  line  to  measure  the  leakage  from  the  hole.  The  pressure  shall 
be  varied  with  the  depth  at  the  direction  of  the  contracting  officer.  From  the 
test  results,  the  contractor  shall  furnish  information  indicating  the  location 
and  amount  of  each  leakage,  I^yment  for  pressure  testing  will  be  made  at  the 
contract  unit  price  per  test  for  "Pressure  Test,  Grout  Holes", 

(b)  Procedure, 

(1)  The  line  of  grouting  holes  shall  be  drilled  at  intervals  of 
20  feet  across  the  sills  and  base  widths  of  adjacent  walls.  The  holes  shall 
be  drilled  and  cores  recovered,  as  specified  above,  to  a  depth  of  25  feet  or 
more  into  the  rock  as  directed  by  the  contracting  officer.  These  holes  shall 
be  pressure  tested  as  specified  in  paragraph  2-11  (a)  above, 

(2)  All  the  holes  shall  next  be  tfaotoughly  washed  out  and  grouted 
according  to  the  procedure  specified  in  paragraph  2-ll(e),  Should  seams  connec 
between  any  adjacent  grout  holes  these  holes  shall  be  interconnected  and 
simultaneously  washed  and  then  simultaneously  grouted.  If  more  than  three  hole; 
join  any  one  seam,  seals  and  connections  will  be  required,  of  a  design  approved 
by  the  contracting  officer,  to  simultaneously  grout  the  holes. 


2-9 


(3)  After  the  grout  holes  on  20  foot  centers  have  been 
satisfactorily  grouted  and  not  sooner  than  48  hours  thereafter,  test  holes 
shall  be  drilled  midway  between  and  to  the  same  depth  as  the  adjacent  20-foot 
holes.  These  test  holes  shall  be  drilled,  tested,  and  if  found  to  leak 
more  than  approved  by  the  contracting  officer,  they  shall  be  grouted  by  the 
same  method  as  the  holes  on  20-foot  centers* 

(4)  This  method  of  drilling  and  grouting  shall  continue  until 
the  grouting  has  been  accepted  as  completed,  i.e.,  when  a  hole  is  drilled 
and  found  necessary  tog-out,  holes  shall  be  drilled  each  side  of  the  grouted 
hole  at  one-half  the  previous  interval,  and  the  same  testing,  washing,  and 
grouting  procedure  shall  be  followed  until  not  more  leakage  is  observed  or 

as  otherwise  directed  by  the  contracting  officer. 
(c)  Grouting, 

(1  ) Equipment  to  be  Used>-  The  equipment  to  be  used  for 
mixing  and  injecting  the  grout  shall  be  subject  to  the  approval  of  the  con- 
tracting officer*  The  grouting  unit  shall  provides 

a.  A.   grout  mixer  for  mixing  the  ingredients. 

b_,  A  suitable  water  meter  with  straight-reading  reg- 
ister reading  to  the  nearest  0.1  cubic  foot  for  measuring  the  mixing  water. 

£.  A  water  tank  for  auxiliary  water  supply  to  be  used 
for  pressure  testing,  flushing  pumps,  lines,  and  hole. 

d.  A  mechanically  agitated  sump  to  prevent  the  segreg- 
ation of  ingredients  after  mixing  and  to  maintain  a  supply  during  the  mix- 
ing periods 

e.  Two  duplex  displacement  grout  pumps  so  piped  and 
assembled  as  to  provide  interchangeable,  continous,  and  effective  injection 
to  grout  at  anydssired  pressure,  not  to  exceed  2^0  pounds  per  square  inch, 

f.  Air  compressors  of  suitable  capacity,  water  pumps, 
and  auxiliary  equipment.  The  mixer  and  sumps  shall  each  have  a  volume  of 
not  less  than  15   cubic  feet.  The  assembled  unit  shall  allow  the  injection 
of  130  cubic  feet  of  solids  per  hour  at  150  pounds  per  square  inch  pressure, 
if  desired.  The  grouting  equipment  shall  be  maintai  ned  in  a  manner  satis- 
factory to  Che  contracting  officer  and  so  as  to  insure  continiois  and  eff- 
ective' performance  during  any  grouting  operation,  Circuition  grout  lines 
shall  be  not  less  than  1-1/2  inches  in. diameter  and  are  to  be  controlled 

hy  suitable  valves  in  the  header  and  piping  so  that  all  or  part  of  the  grout 
can  be  injected  into  the  hole,  or  all  or  part  returned  to  the  sump.  A  suit- 
able pressure  gage  shall  be  provided  at  the  hole  as  well  as  at  the  pump  for 
indicating  the  pressure  during  the  injection  of  grout.  The  pressure  gage 
shall  be  installed  in  the  header  near  the  hole  being  grouted  and  by  passing 
of  the  grout  back  to  the  sump  tank  shall  be  near  the  hole  being  grouted  and 
not  at  the  machine.  Grout  stops  or  packers  and  hole  connections  are  to  be 
provided  which  shall  consist  of  a  double  sealing  unit  5  feet  long.  The  ex- 
pand ng  seals  at  each  end  shall  be  composed  of  rubber  and  have  a  length 
of  6  inches  by  3  inches  in  diameter  as  directed  by  the  contracting  officer. 
Miscellaneous  calking  tools  and  hammers  and  necessary  labor  for  calking  shall 
be  furnished  by  the  contractor  as  directed  by  the  contracting  officer  . 

(d)  .Composition  of  Grout  and  Method  of  Placement,-  Grout 
shall  oonsist  of  a  mixture  of  neat  Portland  cement  and  water  in  proportions 
as  directed  by  the  contracting  officfer,  or  sand  or  rock  flour  may  be  mixed 
with  grout  in  proportion  rot  to  exceed  1  part  cement  to  3  parts  sand  or  rock 
flour.  The  type  and  mixture  of  grout  to  be  used  will  be  determined  by  the 
nature  of  the  seams  to  be  grouted  and  as  directed  by  the  contracting  officer. 
Sand,  if  uaed,  shall  be  fxxrnished  by  the  contractor  and  shall  be  of  such 


2_10 


fineness  that  100  percent  will  pass  a  No.  28  standard  sieve  and  25  percent 
will  pass  a  No.  100  standard  sieve.   Ctoment  for  grout ijig  will  be  furnished 
by  the  Government  in  paper  bags  (See  paragraph  l-lO(d)  ).   Prior  to  pressure 
grouting,  all  ^rcut  holes  shall  be  sounded  and,  if  necessary,  shall  be 
thoroughly  washed  and  cleaned  with  watar  under  continueuB  preaaure  or  by 
compressed  air  and  water  in  an  manner  which  will  permit  free  overflow  of 
waste  water,  by  inserting  a  smaller  pipe  and  introducing  the  wash  water  at 
the  bottom  of  the  hole.  The  ^eed  of  operation  of  the  grout  pump  and  the 
grouting  pressure  will  be  as  direct-d  by  the  contracting  officer.   In  general, 
it  is  expected  that  pressures  up  to  150  pounds  per  square  inch  will  be  req- 
uired for  the  deeper  sections  of  the  holes,  while  lower  pressures  will  be 
used  for  the  upper  zones.  Grouting  shall  be  continued  until  the  hole  takea 
the  grout  mixture  at  a  rate  of  less  than  one  cubic  foot  in  10  minutes  under 
the  required  grouting  pressure,  and  the  grouting  of  any  hole  shall  be  dis- 
continued when  directed  by  the  contracting  officer.  The  contracting  officer 
may  require  that  the  grouting  of  any  holes  may  be  temporarily  suspended  if  wor: 
is  proceeding  in  an  unsatisfactory  manner,  and  the  hole  protected  by  suit- 
able means  until  grouting  is  resumed.   In  the  event  of  an  unavoidable  delay 
during  grout  injection,  the  contractor  shall  supply  water  at  not  less  than 
the  specified  grouting  pressure  for  application  to  the  hole  as  directed  by 
the  contracting  officer.   When  the  grouting  of  any  hole  has  been  comrrenced, 
it  shall  be  continued  until  completion,  unless  otherwise  directed  by  the 
contracting  officer.  •A.fter  grouting  operations  for  any  hole  have  been  com- 
pleted and  the  grout  set,  or  if  the  rock  about  any  hole  is  in  such  sound 
condition  that  pressure  grouting  is  not  necessary,  the  hole  shall  be  completely 
filled  with  grout.  When  a  hole  during  the  grouting  procedure  shows  back  pre- 
ssure it  shall  be  capped  or  otherwise  sealed, 
(e)  Payment. 

(1)  Payment  for  grouting  will  be  made  at  the  contract 
unit  price  per  cubic  foot  for  "Pressure  Grouting".  The  volume  of  grout 
will  be  considered  to  be  equal  to  the  volume  of  cement  plus  the  volume  of 
sand  or  rock  flour  used  ir.easured  in  the  loose  dry  state.  This  payment  shall 
include  washing  and  jetting  of  grout  holes,  equipment,  and  labor  necessary, 
except  that  cement  will  be  furnished  by  the  United  States.  No  payment  will 
be  lade  for  grout  lost  due  to  improper  anchorage  of  grout  pipes  or  conn- 
ections, nor  for  £rout  rejected  by  contracting  officer  because  of  the  imp- 
roper mixing,. 

(2)  Fteyment  for  sand  or  rock  flour  used  in  grouting  will 
be  made  at  the  contract  unit  price  per  cubic  foot  for  "Sand  in  Grout"  or 
■Rock  Flour  in  Grout." 
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specif icationa t  Point  Rockway  Lock  >  Point  Rockway  Canal 

3SCTIGB  III 

SffiiNKimn?.  BACKFILL  AND  PROTECTICN  STONB 

3-01,  DEFINITION.  -  The  term  •Snbankinents"  as  used  in  this  section 
includes  the  earth  fill  of  dikes;  the  compacted  earth  backfill  behind  the 
lock  and  approach  wallsjhighway  fill,  the  sand  and  grarvel  backing,  riprap 
protection,  and  filter  blankets  of  dikes,  and  all  other  specified  or 
directed  fill  and  slope  protection* 

3-02  •  GENERAL  PROVISIOTB.  - 

(a)  Lines  amd  Grades.  -  The  embankments  shall  be  constructed  to 
the  lines  and  grades  shown  on  the  dravings  or  otherwise  required  by  the 
contracting  officer.  The  contracting  officer  reserves  the  right  to  change 
the  foundation  widths,  change  the  slopes  and  dimensions  of  the  embankments, 
change  the  dimension  and  slopes  of  the  foundation  cut-off  trenches  and 
change  the  slope  and  thickness  of  the  dumped  riprap  protection  and  make 
such  other  changes  as  future  studies  aniEL  conditions  on  the  work  indicate  as 
necessary  for  the  construction  of  a  safe  and  permanent  structure  as  de- 
teznined  by  the  contracting  officer*  Changes  in  quantities  of  materials 
resulting  frcm  changes  in  sections  shall  be  no  cause  for  claims  for  in- 
oreeise  in  the  contract  vmit  prices. 

(b)  Haterials>  -  Ifeterials  for  the  various  sections  of  the  em- 
batnkments  shall  conform  to  the  respective  requirwBsntB  specif ied  in  the 
following  paragraphs  of  this  section*  No  brush »  roots,  sod,  and  perishable 
or  objectionable  materials,  as  determined  by  the  contracting  officer,  shall 
be  placed  in  the  compacted  embankments*  Any  objectionable  material  placed 
ia  the  compacted  embankments  shall  be  roaooved  by  the  contractor  as 
directed  by  the  contracting  officer,  without  cost  to  the  Government.  The 
suitability  of  each  part  of  the  foundation  for  placing  embankment  materials 
thereon  and  of  all  materials  for  use  in  eun  embankment  will  be  determined 

by  the  contracting  officer*  No  materials  shall  be  placed  in  em  embankment 
where  either  the  materials  or the  foundation  on  which  they  are  to  be  placed 
is  frozen. 

(c)  conduct  of  the  Work.  The  contractor  shall  at  all  times 
maintain  the  en^ankments  in  conformity  with  paragraph  3~^4(c)  '^f^   in  a 
manner  satisfactory  to  the  contracting  officer  until  the  final  completion 
and  acceptance  of  all  woric  under  the  contract*  The  contractor  may  be 
required  to  suspend  work  at  any  time  when,  in  the  opinion  of  the  contracting 
officer,  satisfactory  work  cannot  be  done  on  account  of  rain,  floods,  cold 
weather,  or  other  unsatisfactory  ccmditions.  Any  approved  embankment 
material  which  is  lost  or  pandered  unsuitable  after  being  placed  in  an 
anbankment  and  before  tha  ocmpXetion  and  final  acceptance  of  the  work,  due 
to  causes  thst<  in  the  opinion  of  the  contracting  officer,  are  avoidable, 

or  under  the  control  of  tha  contractor,  shall  be  replaced  by  the  contractor 
in  a  manner  satisfactory  to  tha  contracting  officer  and  without  cost  to  the 
Government.  Tha  aontracting  offioer  may  require  the  contractor  to  remove 
without  cost  to  tha  Government  any  material  placed  by  the  contractor  outside 
of  specified  slope  lines* 

(d)  Order  of  fork*  -  The  contractor  will  be  required  to  organiae 
the  woric  so  that  suitable  rock  and  earth  fill  materials  obtained  from  tha 
excavation  for  the  construction  of  the  lock  structure  may  be  placed  directly 
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in  the  embankment  sections,   where  practicable. 

3-03.      PREPARATION  OF  POUrDATION  FOR  •CTCAMa-rFTTT .   - 

(a)  General   -  The  foundations  for   the  embankments   shell   be  stripped 
and   excavated   as  specified    in  Section  II.     The  test   pits,    stump  holes  and 
other  excavated   preas,  depressions  and   cavities  within  the  limits  required  to 
be  stripped   shall    be  filled  with  compacted   earth  as  directed   by   the  contracting 
officer.     The  earth  fill   shall  be   placed   in  layers,  moistened   &r.c'   corgiacted 

in  accordance  with  paragraph  3-0^,     As  the  fill  is  brought  up,   the  side  slope 
of  the  cut  or  hole  shall   be  scarified,    if  in  the  opinion  of  the  contracting 
officer,   it   is   required,    in  order   to  provide  a  bond  between  the   fill  and  the 
original  ground  material.     The  sides  of  all  holes  shall  be  broken  down  if 
necessary  so  as  to  flatten  out   the  slopes,   and  the  hole  then  filled  with 
approved  material   and  properly  rolled  or  tamped  in  place.      Imnediately  prior 
to  placing  Class   I  and  II  materials   in  enfcenkments.    the  entire  foundetion, 
except  areas  to  be  covered  by  sand  and  gravel  filter,   shall  be   scarified  to 
a  depth  of  4  inches.     A  4-inch  layer  of  embankment  material  shall   be  spread 
and  compacted   as   specified  for  Class   I  fill    in  paragraph  3-'^4(e).     The 
foundation  upon  which  fill   is  placed  shall  be  in  a  suitable  dry  condition, 
as  determined   by  the  contracting  officer. 

(b)  Measurement   and   Fteyment.   -  Payment  for  the  fills  in  the 
foundation  areas  indicated   above,    including  the  spreading,  rolling  and 
wetting  where  required  will  be  made  at   the  applicable  contract   unit  price  per 
cubic  yard   for  "Eferth  FiH;  Compacted  Class  I,   and   "Barth  ^ill ;   compacted. 
Class  II".      No  payment  as  a   separate  item  will  be  made  for  other  work  necessar; 
for  the  preparation  of   the  foundetion  including  the  dewatering  in  the  foundeti 
areas  of  the  embankments,    but   the  cost  of  these  items  shall  be   included   in  the 
contract  unit  prices  for  the  other  items  of  work  connected   with  the  embankment; 

3-04.      CLASS  I  AM)  CLASS   II  COMPACTED    EARTH  FILLS.    - 

(a)  Material.   -  ^feterials  for  the  Class  1  and  Class  II  compacted 
earth  fills   shall  be  secured  from  the  excavations  for   the  lock,   canal  and 
approach  channels  and  from  authorized   borrow  (see  Section  II).     The  materials 
in  general  will   be  sand  and  gravel  or  well  graded   clayey  or  silty  gravelly 
sand.      No  stones  which  would  be  retained  on  a  6- inch  scr^'en  will  be  :oermitted 
in  the  Class  I  compacted  earth  fill,      lb  stones  which  would  be  retained  on 
an  8-inch  screen  will  be  permitted   in  the  Class   II  compacted   earth  fill. 
Should  stones  of   such   size  be  found   in  the  otherwise  approved  materials,   they 
shall   be  removed   by   the  contractor.     Suitable  stones  removed  may  be  used  for 
riprap  as  specified   in  paragraph  3-07 •     Bach  loed  of  material  to  be  placed 
in  either  Class  I  or  Class  II  compacted  earth  fill  shall    re  the  equivalent, 
as  nearly  as  practicable,   of  a  mixture  of  materials  obtained  from  an 
approximately  uniform  strip  or  cutting  from  the  full  height  of  a  life   in 
excavation.     The  combined    excavation  and  embankment   placing  operations   shall 
be   such  that   the  materials  when  compacted   in  the  fill  will  be  blended 
sufficiently  to  secure   the  {preatest  homoi^eneity  and  desired  density, 

(b)   Placement.  -  The  distribution  and  gradation  of  materials 
throu^out  the   Class   I   and  Class  II  compacted  earth  fill   section   of    the  em- 
bankments  shall  be  such   that   the  embankments  will  be  free   from  lenses,    pock- 
eta,    streaks  or  layers  of  materials  differing  materially  in   texture   or  grade- 
tion  from  the   surrounding  materials.      The  dumping  of  successive  loads  of  fill 
materials  from  the  different  parts  of  the  required  excavations   shall  be  at 
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locations  in  the  embankment  as  directed  by  the  contracting  officer,  and  for 
this  purpose,  the  contracting  officer  may  direct  the  point*  in  the  embank- 
ments where  individual  loads  of  material  shall  be  deposited  to  the  end  that 
the  more  pervious  material  shall  be  placed  in  the  outer  exposed  sections  of 
the  Class  II  compacted  earth  fill.  After  dumping,  the  materieds  shall  be 
spread  by  bulldozers  or  other  approved  methods  in  approximately  8-inch  layers 
over  the  prepared  foundation  or  fills.  Materials  in  areas  irtiere  compacting 
by  rolling  is  impracticable,  as  determined  by  the  contracting  officer,  shall 
be  spread  in  layers  4  inches  in  thickness  before  compacting.  All  layers 
shall  extend  at  an  approximately  uniform  elevation  over  the  width  of  the 
embankment  and  for  the  entire  length  of  the  section  under  construction  un- 
less otherwise  directed  by  the  contracting  officer.  The  top  surfaces  of  the 
Class  I  and  Class  II  compacted  earth  fills  during  construction  shall  be 
kept  crowned  with  grades  not  less  than  2  nor  more  than  4  percent,  so  that 
the  surface  of  the  fill  will  drain  freely  toward  the  slopes.  If  work  ia 
stopped  on  any  part  of  the  Class  I  compacted  eGurth  fill  for  a  period  of 
time,  the  area  to  remain  standing  shall  be  rolled  with  a  smooth-faced 
roller  to  prevent  loss  of  moisture  and  to  facilitate  drai&age.  If »  in  the 
opinion  of  the  contracting  officer,  the  rolled  surface  of  emy  layer  of  ajoy 
section  is  too  smooth  to  bond  properly  with  the  succeeding  layer  or  adjacent 
section,  it  shall  be  roughened  or  loosened  by  scarifying  to  the  satisfaction 
of  the  contracting  officer  before  the  succeeding  layer  is  placed  thereon. 
Ruts  in  the  surface  of  any  layer  shall  be  filled  in  a  manner  satisfactory 
to  the  contracting  officer. 

(c)  Moisture  Control.  - 

(1)  The  materials  in  each  layer  of  the  OIslss  I  and  ^lass  II 
compacted  earth  fills  while  being  ♦ompacted  ateall  contain  moisture  witlxin 

a  few  percent  of  the  optimum,  as  detemined  by  the  contracting  officer,  for 
the  compaction  desired.  Prior  to  and  during  constiruction,  the  contracting 
officer  will  establish  the  limiting  ranges  of  moisture  contents  for 
materials  to  be  compacted  in  Class  I  fill  and  Class  II  fill.  The  moisture 
content  shall  be  uniform  throughout  the  layer.  If  the  application  of  water 
is  necessary,  it  may  be  done  either  at  the  excavation  area  or  at  the  em- 
bankment. Wetting  at  the  excavation  area  shall  be  suppl«aented  aa  required 
by  sprinkling  in  place  on  the  embankment,  if  in  the  opinion  of  the  con- 
tracting officer  it  is  necessary.  The  contractor  shall  meuntain  adequate 
facilities  to  provide  the  amount  of  water  required. 

(2)  No  layer  of  material  shall  be  placed  if  the  moisture 
content  of  the  exposed  surface  on  which  it  is  to  be  placed  is  not  within  the 
range  established  by  the  contracting  officer.  The  contractor  shall  correct 
the  moisture  content  of  the  compacted  layer  if  the  moisture  content  is  not 
within  the  required  limits. 

(d)  Compaction.  -  Class  I  and  Class  II  compacted  fill  shall 
be  rolled  and  compacted  with  the  equipment  listed  in  paragraph  3-04  (e)  be- 
low.  Bach  layer  of  Class  I  fill  shall  be  compacted  by  not  less  tnan  6 
passes  or  trips  and  each  layer  of  Class  II  fill  shall  be  compacted  by  not 
less  than  2  passee  or  trips,  of  a  sheepsfoot  roller.  In  areas  where  rolling 
operations  are  impracticable  as  determined  by  the  contracting  officer, 
compaction  shall  be  obtained  with  power  tampers  of  a  type  approved  by  the 
contracting  officer  to  give  compaction  equal  to  that  required  for  the 
adjoining  compacted  earth  fill.  Each  pass  of  a  roller  shall  overlap  the 
adjaxjent  rolled  area  by  at  least  2  feet.  If  the  moisture  content  is  greater 
or  less  than  that  required  for  compaction,  the  rolling  or  tamping  shall  bo 
delayed  until  the  proper  moisture  content  as  determined  by  the  contracting 
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officer  has  been  reached. 

(e)   gQuiiment  for  Compaction  by  Rolling.  -  Bquipnent  consisting  of 
an  oscillating  double  section  sheepafoot  tamper  roller,  pulled  by  a  crawler 
type  tractor  weighing  not  leas  than  20,000  pounds  and  which  is  weighted  or 
equipped  with  a  bulldozer,  or  both,  to  increase  its  total  weight  to  not  less 
than  29t000  pounds,  shall  be  used  for  compacting  Class  I  fill.  The  use  of 
more  than  2  rollers  in  tandem  will  not  be  permitied.  The  design  and  operation 
of  the  compacting  equipment  shall  be  sub  ject  to  the  approval  of  the  contracting 
officer.  The  speed  of  the  compacting  equipment  shall  be  not  more  than  2^ 
miles  per  hour.   Each  drum  of  the  oscillatiny  double  section  sheepsfoot  tamper 
roller  shall  be  approximetely  k   feet  in  width  and  shall  have  tamping  feet 
uniformly  staggered  over  its  cylindrical  surface  and  be  provided  with  cleaners 
Bach  tamping  foot  shall  project  approximately  7  inches  from  the  rollers 's 
cylindrical  surface  and  at  no  time  during  operation  shall  have  a  face  area 
less  than  5  ^^r  more  than  7  square  inches.  The  spacing  shall  be  such  as  to 
provide  not  less  than  1^  tamping  feet  for  each  square  foot  of  cylindrical 
surface.  The  sheepsfoot  roller  shall  be  weighted  so  that  the  total  weight 
of  the  roller  euid  ballast  in  pounds  divided  by  the  total  areas  of  the 
maximum  number  of  tamping  feet  in  one  row  generally  paralled  to  the  axis  of 
the  roller  shall  provide  for  a  range  of  230  to  400  pounds  per  square  inch 
by  varying  the  roller  ballast. 

(f)  Tests  for  Compaction,   Sanples  for  testing  of  all  materials  in 

the  embankments,  Doth  before  and  after  placement  and  ccmpactionr  will  be 
taken  by  the  contract ingoff ice r  at  frequent  interveds.  Corrections, 
adjustments,  and  modifications  of  methods  may  be  required  as  the  result  of 
these  tests,  for  materials,  moisture  content,  or  additional  compaction  of 
the  materials,  in  the  embankment.  In  taking  samples  for  control  and  record 
purposes,  the  contractor  shall  supply  labor  required  to  assist  the  in- 
spector, as  directed  by  the  contracting  officer.  During  the  construction  of 
the  embankments,  it  may  be  necessary  for  the  contractor  as  directed  by  the 
contracting  officer  to  construct  test  embankments  which  will  form  part  of 
the  completed  fill  to  determine  the  number  of  passes  or  moisture  content 
necessary  to  obtain  the  desired  compaction. 

(g)  Additionol  Ccmpaction.  -  If  the  tests  specified  above  in- 
dicate that  the  desired  compaction  of  the  materials  in  the  51ass  I  aixd 
Class  II  compacted  earth  fills  is  not  secured  by  the  compaction  specified 
in  paragraph  3-04  (d),  additional  compaction  may  be  required  by  the  con- 
tracting officer.  Additional  compaction  shall  consist  of  making  not  loss 
than  2  passes  of  a  sheepsfoot  roller  specified  in  paragraph  3*04  (e)  over 
such  designated  areas.  Bach  2  passes  of  the  roller  shall  overlap  the 
adjacent  rolled  area  by  at  least  2  feet.  This  procedure  will  be  repeated 
as  oftenesls  necessary  to  obtain  the  desired  compaction, 

(h)  Measurement  and  Payment, 

(1) Measurement  of  Class  I  and  Class  II  compacted  earth 
fills  placed  in  the  embankments,  will  be  made  between  the  lines  ii^icated 
on  the  drawings  and  the  required  strippii^  or  excavation  lines.   If  settle- 
ment gates  are  installed  by  the  contractor  measurement  of  settlement  will 
be  made  between  the  foundation  line  after  stripping  or  excavation  and  a 
survey  of  settlement  plates  at  time  of  acceptance,  (see  par.  3-^0). 
Payment  for  Class  I  and  Class  II  compacted  earth  fill  wil]  be  made  at  the 
applicable  c^p+ract  unit  price  per  cubic  yard  for  *Earth  Fill  Compacted 
Class  I»  and  iiArth  Fill  Compacted  Class  II«,  irtiich  payment  shall  include  all 
incidental  woi^  specified  or  required  such  as  transporting  and  spreading* 
mixing,  scarifying,  harrowijag,  moistening,  drying,  compacting,  ramovlng 
oversize  stones,  objectionable  materials,  furnishing  laborers  for  sai^iling 
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and  constructing    test  embankmenta .     kny  payment   for  fill   due  to  foundation 
settlement,  will  be  included  in  the  final   payment   for  acDbanlnnent* 

(2)     Payment  for  each  additional  two  passes  of  a  roller  as 
required  by  the  contracting  officer  will  be  made  at   the   contract  unit   price 
per  square   (100  sq.   ft,   )   for  •Rolling  for  Bach  A.dditional  Two  Trips". 

3-05,     FILTER 

(a)  General.  -  Filters  shall  be  constructed  in  12  inch  layers 
at  the  locations  and  to  the  lines  and  grades  shown  on  the  drawings,  or 
at  such  other  locations  as  may  be  required  by  the  contracting  officer. 
Each  12  inch  layer  shall  be  compacted  by  covering  the  entire  area  with 
one  pass  of  tractor  tread.  The  material  shall  confonn  to  the  require- 
ments specified  in  the  following  paragraph  and,  if  practicable  during 
construction,  shall  be  kept  to  the  same  height  as  the  adjacent  fill 
material,  Afny  material  encountered  in  the  required  excavation  that  meets 
the  requirements  of  paragraph  3-^5   (t>)  oiay  be  used  for  the  filter. 
Additional  materials  required  for  the  filter  not  obtainable  from  required 
excavation  shall  be  obtained  from  other  sources  by  the  contractor. 

(b)  Filter  Material.  -  The  material  for  filters  shall  be  well 
graded  sand,  or  sand  and  gravel,  which  after  placement,  shall  contain  at 
least  40  percent  by  weight  which  will  pass  the  J-inch  mesh  screen  and  no 
stones  shall  be  larger  than  6  inches.  Of  the  material  passing  the  J -inch 
screen,  at  least  80  percent  by  weight  shall  pass  a  No.  10  mesh  screen, 
and  not  more  than  10  percent  shall  pass  the  No.  200  mesh  screen.  Samples 
of  the  material  the  contractor  proposed  to  use  shall  be  submitted  to  the 
contracting  officer  at  least  30  days  prior  to  the  date  that  the  contractor 
plans  to  commence  placement  of  filter, 

(c)  Filter  material  for  the  2^  foot  depth  of  selected  gravel  or 
crtished  rock  surrounding  the  drain  pipe  behind  lock  walls  will  be  concrete 
aggregate  (  size3/l6  to  3/4  inch)  furnished  by  the  Government. 

(d)  Measurement  and  Payment,  -  Measurement  of  filter  material 
will  be  ma4e  between  the  lines  indicated  on  the  drawings,  or  as  modified 
by  the  contracting  officer.  Payment  for  furnishing  and  placing  filter 
material,  regardless  of  source  will  be  made  at  the  contract  unit  price  per 
cubic  yard  for  •Filter.* 

3-06.  31ND  AJJD  GRAVEL  BACXiNtj,  - 

(a)  General  -  Sand  and  gravel  backing  for  riprap  on  slopes  and 
for  drains  behind  lockwalls  shall  be  constructed  to  the  lines  and  grades 
shown  on  the  drawings.  During  construction  the  placing  shall  be  kept  at 
substantially  the  same  level  as  the  compacted  eartli  fill.  Any  material 
encountered  in  the  required  excavation  that  meets  the  requirements  of 
this  paragraph  may  be  used  for  sand  and  gravel  backing.  Additional 
materials  required  for  the  sand  and  gravel  backing  not  obtainable  from 
required  excavation  shall  be  obtained  frcm  other  sources  by  the  contractor. 

(b)  Material.  -  Material  for  sand  and  gravel  backing  shall  con- 
sist of  bank  run  sand  and  gravel  of  which  the  materisd  after  placement 
shall  contain  from  30  to  60  percent  by  weight  retained  on  the  ^-inch  mesh 
screen,  and  no  stones  shall  be  larger  than  6  inches.  Of  the  material 
passing  the  J -inch  mesh  screen,  not  more  than  20  percent  shall  pass  the  No. 
200  mesh  screen.  Samples  of  proposed  material  shall  be  submitted  as 
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stated  in  paragraph  3-05  C^)- 

(c)  Meaaurement  and  Payment.  -  Moaaurwnent  of  aand  and  gravel 
backing  material  will  be  made  between  the  linea  indicatd  on  the  drawings,  or 
a»  modified  by  the  contracting  officer.  Payment  for  furnishing  and  in- 
stalling backing  material,  regardless  of  source,  will  be  made  at  the  con- 
tract unit  plaice  per  cubic  yard  for  •Sand  and  Gravel  Backing. 

3-07.  RIPRAP. 

(a)  Classification.  -  All  rock  for  the  riprap  protection  of  the 
enbankments  shall  be  sound,  durable  rock,  other  than  shale,  and  as 
approved  by  the  contracting  officer,  obtained  from  the  required  e xcavation. 
Riprap  shall  be  composed  of  the  following  two  classes  of  material j 

(1)  Class  A.  -  The  riprap  shall  be  clean  and  rough,  and  the 
least  dimension  of  any  3  tone  shall  be  not  less  than  one-third  its  greatest 
dimension.  Eighty  percent  of  the  rock  must  weigh  over  ffiO   pounds  and  shall 
graduate  with  fair  uniformity  to  a  minumum  weight  of  200  pounds. 

(2)  Class  B.  -  The  riprap  shall  consist  of  clean  stones  and 
boulders  removed  from  the  compacted  earth  fill  material  and  rock  other 
than  shale  obtained  from  the  required  excavations.  This  riprap  shall  con- 
sist of  rocks  weighing  in  general  not  over  230  pounds,  of  which  not  more 
than  10  percent  of  the  whole  shall  be  fomed  of  pieces  weighing  less  than 
15  pounds  liiich  shall  be  well  distributed  throughout  the  mass. 

(b)  Placement .  -  Riprap  shall  be  dumped  in  the  sections  to  the 
lioe  emd  grades  shown  on  the  drawings  or  as  directed  by  the  contracting 
officer.  The  different  sizes  of  each  class  shall  be  well  distributed 
within  the  section.  Care  shall  be  taken  in  dumping  and  piecing  not  to 
disturb  the  underlying  fill.  The  riprap  forming  the  slope  of  the  dikes 
shall  be  placed  in  approximately  horizons tal  layers  not  exceeding  3  feet 
in  thickness  as  the  compacted  earth  fill  progresses,  and  shall  ba  kept 
substantially  the  same  level  as  the  compacted  earth  fill.  Any  change  in 
the  slopes  of  the  compacted  earth  fill  including  slides  and  washout  will 
be  repaired  by  the  contractor  03   directed  by  the  contracting  officer  at 
no  cost  to  the  Government;  and,  at  the  end  of  a  working  season  for  plac- 
ing compacted  earth  fill,  the  dump  riprap  sections  will  be  complete.  In 
the  areas  where  Class  B  dumped  riprap  will  form  the  final  surface,  such 
hand  placing  of  the  finished  rock  surface  will  be  required  as  will  in- 
sure a  reasonably  smooth  and  continuous  surface  to  the  lines  shown  on  the 
drawings  or  as  modified  by  the  contracting  officer  with  a  tolerance  not 
exceeding  9  inches. 

(c)  Measurement  and  Payment .  -  Measurement  for  riprap  in  the 
dumped  riprap  sections  will  be  made  in  the  embankments  only  between  slope 
lines  and  grade  lines  shown  on  the  drawings  or  as  modified  by  the  con- 
tracting officer  for  the  two  classes  of  riprap  and  psiyment  will  be  at  the 
applicable  contract  unit  prices  per  cubic  yard  for  "Riprap,  Dumped;  Class 
A*,  and  "Riprap,  Dumped;  Class  B",  which  will  include  payment  for  the 
selection  of  the  materials,  placing,  and  all  other  work  required  for  the 
co.Lpletion  of  the  riprap  sections  in  accordance  nlth  these  specifications. 

3-08.  SEEDING. - 

(a)  Preparation  of  Seed  Bed.  - 

(1)  The  areas  indicated  on  the  drawings  or  required  by  the 
contracting  officer  shall  be  seeded.  All  areas  to  be  seeded,  prior  to 
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fertilizing  and  seeding,  shall  be  harrowed  or  raked  until  the  soil  has  bo- 
come  loosened  and  pulverized.  ;j.l  sticks,  litter,  roots,  weeds,,  stones 
larger  than  1  inch  in  diameter  and  other  objectionable  materials  shall  be 
removed  to  a  depth  of  2  inches.  The  surface  of  all  seeded  areas  shall  be 
trimmed  and  raked  to  conform  to  finished  grades,  after  which  the  soil  shall 
be  fertilized  as  specified  below.  Inmediately  before  sowing  ihe  seed,  the 
surface  of  the  seed  bed  shedl  be  sprinkled,  if  necessary,  and  raked  to  a 
depth  of  3/4  of  an  inch.  The  raking  shall  be  done  in  a  direction  peo-allel 
to  the  contour  lines  of  the  slopes  (not  uphill  or  downhill). 

(2)  Method  of  Fertilizing.  -  Prior  to  seeding,  fertilizers 
shall  be  uniformily  spread  in  a  manner  satisfactory  to  the  contracting 
officer.  The  seed  beds  shall  be  fertilized  with  1,000  pounds  of  205C 
superphosphate,  and  200  pounds  of  sulfate  of  ammonia  to  the  acre.  In  place 
of  superphosphate,  33^   pounds  of  T7A..  metaphosphate  to  the  acre  may  be  used. 

(b)  Seeding >  -  The  quantity  and  types  of  seeds  specified  below 
shall  be  sown  on  prepared  seed  beds  in  a  manner  satisfactory  to  the  con- 
tracting officer.  The  mixtures  shall  be  sown  at  the   earliest  date  possible 
between  Hay  1  and  September  1.   The  seed  mixtures  shall  be  sown  by  a 
mechanical  hand  seeder  or  drill.  Whenever  practical,  the  mixtures  shall  be 
sown  in  two  applications,  one-half  the  seed  while  the  sower  is  travelling 
in  one  direction, and  ^e  otber  half  sown  while  travelling  at  ri^t  angles 
to  the  first.  The  oats  or  rye  shall  be  sown  separately  and  prior  to  the 
remainder  of  the  seed  mixture.  If  oats  or  rye  is  sown,  on  thesaafface  the 
seeds  shall  be  covered  by  raking  to  a  depth  frcm  1  to  li  inches.  This  will 
not  be  required  if  the  oats  or  rye  are  sown  with  a  drill.  After  all  the 
seed  is  sown,  the  seed  bed  shall  be  lightly  raked  with  iron  rakes,  and  then 
rolled  with  a  lawn  roller  in  a  manner  satisfactory  to  the  contracting  officer. 

(1)  Seed  Mixture.  -  The  seed  mixtures  shall  consist  of  the 
seeds  specified  in  the   table  below.  When  directed  by  the  contracting  officer, 
th«  seed  mixtures  may  be  varied  to  suit  special  conditions  of  soil  peculiar 
to  the  areas  to  be  seeded.  The  seed  furnished  shall  be  of  the  previous 
jear*d  crop  and  in  no  case  sljall  the  weed  content  exceed  156  by  weight. 


3»sd  Mixture  for  Seed  Bed  not  Containing  topsoil 

Amount  lbs 
KlB(I  Qf  aaad  ^gPurity       %Genai nation        per  acre 

Sweet  Clover  99  85  5 

Alfalfa  98  85  2 

Black  Medic  95  80  1 

Orchard  Grass  97  90  3 

Timothy  98  85  3 

Redtop  98  90  4 

Ladine  Clover  o^  oq  ^ 

"19 
Oats  (Seeding  prior  to  July  15)or  99  90  30 

1^0  (Seeding  after  July  15)      99  90  oc 

(2)  Inoculation.  -  The  alfalfa,  black  medic,  sweet  clover, 
and  ladine  clover  seeds  shall  be  inoculated  with  pure  cultures  of  nitrogen 
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fixing  bacteria,  Inoculants  shall  consist  of  pure  bred  soil  or  sand 
cultures,  not  more  than  one  year  old,  and  shall  meet  the  approval  of  the 
New  York  State  Department  of  Agriculture  and  Markets,  The  inoculants 
shall  be  mixed  with  the  seed  according  to  the  vendor's  instructions,  li'ter 
the  mixture  is  dried,  it  shall  be  mixed  with  the  grass  seeds.  111  mixingt 
drying  and  storing  shall  be  done  in  the  shade.  The  seed  mixtures  shall  be 
applied  to  the  seed  bed  within  72  hours  after  the  leguioB  seeds  are  inoculated, 

(c)  &feiinteiiaDce  and  Reseeding,  -  The  contractor  shall  maintain  the 
areas  sown  with  the  above  seed  mixture  until  all  work  on  the  contract  has 
been  completed  and  accepted  by  the  contracting  officer.  The  maintenance 
shall  consist  of  refilling  rain  washed  gullies,  reseeding,  mowing,  watering 
during  periods  of  drought,  and  other  similar  operations  when  required  by  the 
contracting  officer.  The  contractor  may,  if  he  desirest  protect  slopes 
against  erosion  until  seeding  becoioes  established  by  spreading  on  the  sur- 
face about  four  tons  of  straw  to  the  acre, 

(d)  Measurement  and  Payment,  -  Measurement  for  seeding  will  be 
made  by  the  acre  for  the  area  within  the  line  shown  on  the  drawings  or  as 
modified  by  the  contracting  officer.  The  contract  unit  price  shall  in- 
clude payment  far  all  work  in  connection  with  furnishing  and  sowing  all 
necessary  seed,  raking  and  rolling  the  seeded  areas,  preparing  the  seed  beds, 
furnishing  and  placing  all  necessary  fertilizer,  euid  maintaining  all  seed- 
ed areas.  Payment  for  seeding  all  seed  beds  will  be  made  at  to.;-  contract  unit 
price  per  acre  for  ■Seeding," 

3-09,   FROTECTION  OF  SETTLEI.El.T  GAGES,  PIEZOMETERS,  AM)  PRESSURE  CELLS, 

In  order  to  enable  measurements  and  observations  to  be  made  during  and  after 
construction  of  the  work  required  under  the  contract,  the  Government  may 
install  with  its  own  forces  a  number  of  devices  in  and  on  the  dike  fills 
consisting  of  settlement  plates  and  gages,  piezometers,  and  pressure  cells. 
The  contractor  shall  conduct  his  operations  in  such  a  manner  that  these 
devices  and  appurtenances  will  not  be  damaged,  •  Fill  around  pipes  and  bars 
installed  in  and  on  the  dike  fills  shall  be  placed  and  compacted  by  tne  con- 
tractor to  the  density  of  the  surrounding  compacted  fill  in  the  manner 
specified  in  paragraph  3-^k   and  herein.  Separate  payment  will  not  be  made 
for  such  protection  and  special  measures  required  in  connection  with  settle- 
ment gages,  piezometers,  and  pressure  cells  and  their  appurtenances  install- 
ed by  the  contracting  officer, 

3-10,  nETERI.a:rJlTIOi\  of  F0UM)ATI0N  SETTLEiaSOT,  -  If  the  contractor 
desires  to  install  settlement  gages  for  purposes  of  measurement  of 
additional  fill  required  by  settlement  he  may  do  so  at  his  own  expense. 
The  location  settlement  and  details  of  gages  installed  by  the  contractor 
shall  as  approved  by  the  contracting  officer,  and  the  record  settlement 
indicated  by  the  gages  will  be  kept  by  the  contracting  officer.  The  settlement 
as  determined  by  the  gages  will  be  used  to  compute  the  settlement  of  the 
foundation  surface.  The  elevation  of  the  foundation  surface  at  the  time  of 
acceptance  of  the  work  will  be  used  to  measure  the  quantity  of  embankment  fill 
placed  by  the  contractor  except  in  those  areas  where  gages  are  damaged  or  lost 
due  to  the  fault  of  the  contractor,  lio   measurement  of  or  payment  for  fill  due 
to  settlement  will  be  made  except  in  areas  where  the  contractor  provides 
approvied  settlement  gages, 
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SECTION  IV 
TIMBERWORK 
4-01.  TlVEm   AND  LDWBER.  - 

(a)  General.  -  All  timber  and  lumber  shall  be  straight,  even- 
sawed,  sound,  and  entirely  free  from  all  defects  which  might  impair  its 
durability  or  its  usefulness  for  the  purpose  intended. 

(b)  Softwood  shall  conform  to  Federal  Specifications  M^SL-751 
for  "Lumber  and  Timber;  Softwood,"  yard  lumber,  grades  as  specified  or 
required. 

(1)  Common  Timber  for  stop  logs,  seal  and  bearing  blocks 
shall  be  pine,  Douglas  Fir,  hemlock,  or  other  approved  species,  "Numbers  1 
or  2  Common  Timbers,"  grade  and  shall  be  treated  in  accordance  with  Federal 
Specification  TT-W-571a  for  "Wood-Preservative;  Preservative-Treatment." 

(c)  Hardwood  shall  conform  to  Federal  Specification  l/U-L-73^ 
for  "Lumber  and  Timber;  Hardwood, "yard  lumber,  grade  as  specified  or  re- 
quired. 

(1)  White  Oak,  unless  otherwise  specified,  shall  confozm  to 
the  latest  specifications  of  the  National  Hardwood  Lumber  Association 
for  "Common  Dimension"  timber,  except  that  it  .shall  have  full,  sound 
square  edges  when  in  place.   It  shall  be  of  commercial  sizes,  surfaced  on 
four  sides. 

(d)  Framing.  -  All  timber  shall  be  accurately  framed  and  fitted 
and  securely  bolted.  Holes  for  bolts  shall  be  l/l6  inch  less  diameter 
than  body  of  the  bolt  to  be  used.  Care  shall  be  taken  in  framing  to  work 
out  permissible  defects  wherever  possible. 

(e)  Painting.  -  Except  where  other  types  of  painting  or  creo- 
soting  are  specified;  the  surfaces  of  all  timbers  intended  for  permanent 
incorporation  in  the  work  shall  be  painted  with  1  coat  of  primer  (see 
par.  6-06  (c))  immediately  upon  delivery  on  the  work,  and  stored  and  suit- 
ably protected  to  prevent  excessive  checking.  After  fabrication  and  fit- 
ting, all  surfaces  of  timbers  shall  be  painted  2  coats  finish  paint,  (see 
par.  6-06  (d)).  All  paint  and  painting  shall  conform  to  the  requirements 
of  SecticM  XVI. 

(f)  Rieasurement  and  Payment.  -  Unless  otherwise  specified,  all 
timber  will  be  graded  in  accordance  with  standard  commercial  grading 
rules  and  on  the  basis  of  the  dimensions  indicated  on  the  drawings.  The 
contract  price  will  include  nails  and  spikes  less  than  3/8   inch  in  dia- 
meter, and  all  carpenter  work.  Payqient  for  all  timber,  unless  specified 
to  be  paid  for  otherwise,  will  be  made  at  the  contract  price  per  1,000 
feet,  board  measure  (W.F.B.K. )  for  "Timber;  White  Oak,"  and  "Timber; 
Stop  Lofe,  (Creosoted), ■  in  place  in  the  work. 
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SiCTlOX  V  -  CO.\"Cfi::TS 
CtMPOSrnOIJ,  CLAiSlFICATION  AND  STRErXJTH 

5-01.   COMPOSITION.  ■•  Concrete  shall  be  composed  of  ceiijent,  fine  ag- 
gregate, coars-  aggregate  ani  water  so  proportioned  and  mixed  as  to  produce 
a  dirable  plastic,  workable  mixture  in  accordance  with  all  rcquirinients  un- 
der this  section  and  suitable  to  the  specific  conditions  of  placement. 

5-02.   CLASSIFICATION. 

(a)  l>3i^!iation.  -  Except  where  required  to  meet  special  condi- 
tions, all  concrete  ahall    be  Class  "A"  or  Class.  •B",  in  accordance  with  the 
conditions  of  application  and  the  proportions  of  aiaterials  ani  strengths 
required. 

(b)  C19S3  *A*  concrete  shall  be  used  generally  in  thin  walls, 
slabs,  and  beanis,  for  embedding  metal  in  pre-formed  recesses,  and  at  such 
other  places  as  shown  on  the  drawings  or  as  directed  by  the  contracting 
officer. 

(c)  Class  "B"  concrete  shall  be  used  for  the  mass  masonry  of 
lock  walls,  sills,  and  approach  walls,  and  for  all  otner  structures  unless 
otherwise  noted. 

5-03.   STR^I«JTH. 

TV^st   specimens  of  concrete   will  be  6"xl2»   or  8"xl6"   cylinders. 
Samples  will   be  wet-screened   to  remove   aggregate  greater   th;3D  one-fourth 
the  diameter  of  tne   test  specimen.      The  mixes  will   be  designed  to  secure 
concrete   having  at    lea3t    the   following  compressive  strengths   at   t.ie  age   of 
28  days  I 

Average  for  any  25  Minimum  for  any 

C193S  Consecutive   cvliniara  one    cylinder 

A  3400  lbs.    per  sq.    in.  26OO   lbs.    per  sq .    in. 

B  3000   lbs.    per  sq.    in.  2200   lbs.    per   sq.    in. 

5-04.      HICH-EARLY-STREW3TH- CONCRETE.    -   High-early-stren/7th-concrete 
made  with  high-e&r ly-strength  Portland   cement   or  other  special  cements   shall 

be  used   only  wnen  specifically  authorized   by  the   contracting  officer.      The 
7-day  compressive   strength  of  concrete   of  any  class,   when  irade   with  high- 
ecrly-strength  cement,    will  be   at    least   equal   to  the  specified  minimum  28- 
day  compressive   strength  for   that  class   using  standard  cement.      All  provi- 
sions of   these   specifications,    except   for   cej.ent   and  aggregates,    shall  be 
applicable    to  such  concrete. 

5-05.      CEiklLMT  AllD  AGGREGATES.   -   Cement   will   be   furnished  to   the  con- 
tractor  by   the  Govern:2^nt    in  accordance   with  paragraph   1-10  of  these  spe- 
cifications.     Fine   and   coarse   aggregates   shall   be  furnished   by  the   contrac- 
tor.     Sufficient  rock  may  be  obtained  from  the  required  excavation  for  the 
aianufacture   of  crushed  stone   sand    for  fine   aggreg-.ite    ijnd   for  crushed   stone 
for  coarse   a-ggregcte. 
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5-06.   FINE  AGGREGATE. 

(a)  Qnmnoaition.   Fine  aggreg'  te  shall  be  natural  sand  or  innnu- 
factured  a.nd.   If  crashed  3toi;e  sand  is  furnished  for  the  fine  a>?irrecate 
it  shall  be  manufactured  from  inateriol  which  hss  been  crashed  to  pass  the 

3«  square  mesh  screen  and  be  retained  on  a  1/2"  square  mesh  screen.  Tailings 
from  this  preliminary  crushing  and  screening  will  not  be  accepted.   Only 
clean,  dense,  tough,  durable  dolomite  stone  will  be  acceptable  for  artifi- 
cial sand  manufacture. 

(b)  quality.  -  Fine  aggregate  shall  consist  of  hard,  strong, 
durable  and  uncoated  particles. 

(c)  Grading. 

(1)  The   fine   aggregate   shall   be   well  graded  from  coarse   to 
fine   and  when  tested   by  means  of  U.   S.   Standard   square  mesh  sieves  shall 
fall  within  the   following   limits  of  gradation: 

Sieve  Percent    Pa.q.qing.    by   Weight 

Size ^Jfltural  ^Rnd  \'RnufflGt  .red  Sand 

3/g«  100  100 

No. 4  95  -  100  95  -  100 

8  75-90  80  -  95 

l6  50  -  75  55  -  80 

30  30  -33  30  -  6o 

50  I2i-  25  15  -  30 

100  3.5-    8  5-12 

(2)  If  natural  sand  is  furnished  the  fineness  modulus  shall 
be  not  less  than  2.50  nor  more  than  3*00;  if  manufactured  sand  is  furnished 
the  fineness  modulus  shall  be  not  less  than  2. 40  nor  more  than  2.9O;  and 

in  either  case  the  fineness  modulus  of  the  s^nd  shall  not  vary  more  than 
0.20  from  lowest  to  highest. 

(3)  Deficiencies  in  the  quantities  passing  the  #50  and  #100 
sieves  may  be  compensated  for  by  furnishing,  through  separate  snipj.ent  and 
at  the  contractors  expense,  a  sufficient  quantity  of  fine  dune  sand  of  ap- 
proved quality  and  grading.   This  quantity  shall  not  exceed  15  percent  by 
weight  of  the  total  fine  aggregate. 

(d)  Deleterious  Substances   -  The  substances  designated  shall  not 
be  present  in  excess  of  the  following  amounts. 

Percent  bv  Weii^ht 
Clay  lumps  ---------_--____i 

Material  removed  by  decantation 

from  agregates  not  more  than  -------3 

Shale  ------  ----.-__>___i 

(e)  Mortar  Strength*      Mortar  specimens  made  with  the  fine  aggre- 
gate  shall  hpve  a  compressive  strength  at  28  days  of  at  least  90  percent  of 
the  strength  of  similar  specimens  made  with  Ottawa  sand  havi.ng  a  fineness 
modulus  of  2.40^0.10  and  the  same  cement. 
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(f)  T^3ts.   Fine  aggregates  will  to  subjected  to  the  following 

teatai 

(1)  Freezing  and   thawing  teat   performed   in  accordance  with 
A.S.T.M.   Specifications  C137-39T,    •Soundneas   of  Aggregates   by  Freezing  and 
Thawing,'   shall   not   ahow   a   loss    in  2^  cycles   of  more   than  5  percent,    or  not 
nore   than   that  shown  by  sand   of  proven  quality. 

(2)  Magnesium  sulphate   accelerated  soundneas   test  performed 
in  accordance  with  A.S.T.M.   Specification  C88-39T,    'Soundness  of  Aggregates 
by  use   of  Sodium  Sulphate   or  Magnesuim  Sulphate,'   dhall  ..ot  show  a   loas   in 
10  cycles   of  more   than    10  percent. 

3-07.      COARSE  AGGREGATE. 

(a)  Composition.    -  Coarse  aggregate   shall   be   washed  gravel  or 
crushed  stone. 

(b)  Quality.    -   Coarse   aggregate  shall   consist   of   hard,    tough,   aod 
durable   particles  free   from  adherent   coating.      It   shall  contain  no   vege- 
table  matter  nor  sofU  friable,    thin  or  elongated  particles   in  quantities  con- 
sidered  deleterious   by  the   contracting  officer.      Aggregate   which  has   disin- 
tegrated or  weathered   badly  under  expoaare   conditions  similarto  those  which 
will   be   encountered   oy  the  work  under  consideration,    shall  not   be  used. 

The   substances  designated   below  shall   not   be   present   in  excess  of   the  follo- 
wing  amounts  I 

Soft   particles   (including  shale)-   -   -   -5? 

Clay   lumps   --------------   0.255C 

Removed  by  decantation  --------    1% 

Thin  or  elongated  particles-   -----    105? 

When  the  material  removed  by  decantation  consists  essentially  of  crusher 
dirt    the  maxi.mum  amount   permitted  may  be   raised   to  1-1/2  percent.      When 
crushed  stone   is  used  the  crusher  shall  be  equipped  with  a  acreening  system 
which  will  entirely  separate   the  dust   from  the   stone   and  convey   it   to  a 
separate   bin. 

(c)  Size   and  r.rad&tion. 

(1)     Coarse   aggregate   shall   be  generally  rounded   or  cubical 
in  shape  and  well  graded  from  fine   to  coarse   wit. .in  each  designated  size 
range  so  that   concrete   of  the  required  workability,   density,    and  strength 
can   be   made  without    the   use  of  an  excess  amour.t   of  sand,   water,    or  ceirjent. 

For  Class   "A"   concrete   the   niaximiia  size   aggregate   shall   be    ..ot 
more   than  1-1/2   inches. 

For  Class    "B"   concrete   the  maximum  size   aggregate   shall   be   not 
more   than  3   inches. 

Coarse  aggregate   shall  be   separated,    and  the  specified  sizes 
delivered  separately  in  accordance  with  the   following! 

3/l6«   to  3/k* 
3/4"   to  1-1/2" 
1-1/2'      to  3' 


■ 


Within  any  of  the  above- indicflted  size  limita.  not  less  than  8^% 
of  the  mt;terial  shall  be  retained  oh  a  standard  square  mesh  screen  of  the 
minimum  dize  aggregate  indicated,  and  not  more  than  3  percent  shall  be  re- 
tained on  a  standard  square  mesh  screen  of  the  maximum  aize  aggregate  indi- 
cated, and  100  percent  shall  pass  a  iLesh  screen  1-1/2  times  the  maximum  size 
aggregate  indicated. 

(2)  The  grading  of  the  combined  coarse  aggregate,  in  the 
mixed  concrete,  shall  fall  within  the  following  limits, 
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(Percent  by  7?eight) 

Passing; 

Maximum  size  mesh  screen  (square  mesh)       97  -  100 

1/2  maximum  sire  mesh  screen  (square  mesh)   40  -  70 

No.  k   sieve  0  -   6 

(d)   Tests.  -  Coarse  aggregaites  will  be  tested  and  shall  be  sub- 
jected to  the  following: 

(1)  Freezing  and  thawing  test  performed  in  accordance  with 
A.S.T.U.  Specification  C137-39T,  "Soundness  of  Aggregates  by  Freezing  and 
Thawing,"  shall  not  show  a  loss  in  25  cycles  of  inore  than  5  percent. 

(2)  Magnesioja  sulphate  accelerated  soundness  test  performed 
in  accordance  with  A.S.T.U.  Specification  C88-39T,  "Soundness  of  Aggregates 
by  use  of  Sodium  Sulphate  or  Magnesium  Sulphate,"  shall  not  show  a  loss  in 
10  cycles  of  more  than  10  percent. 

However,  aggregate  failing  to  pass  these  tests  may  be  used,  with  the 
approval  of  the  contracting  officer,  provided  it  has  given  satisfactory  ser- 
vices for  a  period  of  not  less  than  5  years  under  exposure  conditions 
similar  to  those  to  which  it  will  be  subjected  in  the  proposed  work. 

5-08.   WATER.  -  The  imter  used  in  mixing  concrete  shall  be  fresh,  clean 
and  free  from  injurious  amounts  of  oil,  acid,  al'<ali  or  organic  raatter. 

5-09.   STORAGE. 

(a)  Cement. 

(1)   Immediately  upon  rejeipt,  at  the  site  of  the  worlc,  cement 
shall  be  stored  in  a  thoroughly  dry,  weathertight,  and  properly  ventilated 
building  or  bin  with  adequate  provisions  for  the  prevention  of  the  absorption 
of  moisture.   Storage  shall  be  such  as  to  permit  easy  access  for  inspection 
and  definite  identification  of  eu-ch  shipment. 

(b)  Ae:Kre.g;ates.  -  The  fine  and  coarse  aggregates  shall  be  stored 
separately,  and  in  such  manner  as  to  avoid  the  inclusion  of  any  foreign  material 
in  the  concrete.   Stock  piles  of  coarse  aggregates  shall  be  built  in 
horizontal  layers  to  avoid  segregation. 

5-10.   raOPORTIONING. 

(a)  Basis.  -  All  concrete  materials  will  be  proportioned  so  as  to 
produce  a  workable  mixture  in  which  the  water  content  will  not  exceed  the 
maximum  specified. 

(b)  Control.  -  The  exact  proportions  of  all  materials  entering 
into  the  concrete  shall  be  as  directed  by  the  oontrj-cting  officer.   The  con- 
tractor shall  provide  all  equipment  necessary  to  determine,  record,  ind  con- 
trol positively  the  actual  a.Tiounts  of  the  Various  materials,  including  water, 
cement,  fine  aggregate,  and  each  individual  size  of  coarse  aggregate,  entering 
into  the  concrete.   The  proportions  will  be  ohinged  whenever,  in  the  opinion 
of  the  contracting  officer,  such  change  becomes  necessary  to  obtain  uniformity 
and  workability  or  the  specified  strength,  and  the  contractor  will  not  be 
compensated  because  of  such  changes. 

(c)  Measurement.  -  All  materi-ils  shall  be  measured  by  weight.  One  bag 
of  cement  will  be  considered  94  pounds  in  weight  and  1  gallon  of  water  as  8.33 
pounds. 

(d)  Cement  Content.  -  The  cement  content  for  each  cubic  yard  of 
concrete  shall  generall  fall  within  the  following  ranges: 

Class  "A"  5.0  to  6.0  bass 
Class  "B"  k.O   to  5.0  bags 
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For  concrete  deposited    in  water,    the  mini-'uni  ceirient   conte  .t  she '  1   be  6.5 
b(.g3  or  611  pounds   to  each  cubic  y&rd  of  concrete  placed.     The  cement  con- 
tent  shell    Le  at  all   ti.'.es   subject  to  variation  as  dceii«d   necessary  by  the 
contracting  officer   to  attain   the  desired   results. 

(e)  Water   Content    and  nonsister.cv   of   CofiCrete. 

(1)      In  calculating  the  total   w^ter  conter.t    in   eny  mix,    the 
aUiOunt   of  moisture   carried  on   tLe   surfaces  of  the   agvregete  particles     si.all 
be   included.     The   total   water  content   per  bag  of  cen.ent    for  each  batch  of 
concrete   shall  not   exceed   the   followi  xgj 

Class    *A'   5«5  gallons  or  45*^  pounds 
Class    "B"   6.5  gallons  or  3^.1  pounds 
In  all   cases,    howarer,,  the   amount  of  water   to  be  used  shall    be   the  minii^.un) 
amount   necessary   to  prol'jce   a  plastic  mixture   of  the  strength  specified   and 
of  the   desired  density,    uniformity  and  workability.      In  general,    the   consis- 
tency of  any  mix   shall   be   that  required  for   the   specific   conditions  and  lue- 
thods  of  placement,    and   ordinarily   the  sluiTip  shall    be   between   1/2   inch  end 
2   inches   for  Class    "B"   concrete,    and   betwec^n   1^    inches  and   3   inches   for 
Class   "A*   concrete  when  tested   in  accordar.ce  with  the  cuire.t  specif ictrtions 
for   "Metho-d  of  Test   for  Consistency  of  Portland  Cement  Concrete,"   of  the 
American  Society  for  Testing  ^iaterial^. 

(f)  Agyreg-L'te  Content.   -  The   total   volume   of  aggregates  to  b3   used 
in  each  (uibic  yard  of  concrete   shall   be   that   necessary   to  produce   a  dense 
mixture   of  the  required  workability  as   determined   by  the   contracting  officer. 
The    individual  mixes  will   be  based  upon  securing  concrete   having  suitable 
workability,   density,    impermeability,    and   the  required  strength,   without  the 
use   of  an  excessive   amount   of  cec.ent. 

(1)     Coarse   Aggregate. 

For  Class    "A*   concrete    the  maximum  size   aggregate  shall 
be   not  more   than    li    inches. 

For  Class's*   concrete   the  maxi::ium  size   aggregate      shall 
be   not  more   than  3   inches. 

Specified  sizes   snail   be  delivered   separately  to   individual  proportioning 
hoppers   in  accordance  with  the   following: 

e.      3/16"   to  3/4« 

b.  3/4»      to  li" 

c.  li«      to  3- 

(2)     Fine   Aizgregate.    -   The   fine   aggregate   will  consist    of 
natural  sand  or  crushed  stone    sand   and   in  either  case  will   be   furnished   in 
one    size  graded   so  that   at    least   niTiety-five   percent  will   pass  a  N'o.   4 
square  mesh  sieve. 

3-11.      MIXING   AND  PLACING. 

(a)     EQuipiiept.    -  The   contractor  shall  provide   at   the  site   of  the 
work  a  modern  and  dependable   batch-type  mixing  plant  with   a  minimum  capacity 
of  600  cubic   yards   of  concrete   per  8  hours.      The  plant   shall   include   not 
fewer  than  2  complete  mixers  of  equal  capacity  with  separate   power  plants. 
The  equip.iient   shall   provide   adequate   facilities   for  the  accurate   measurement, 
record,   and   control  of  each  of  the  materials  entering   the   concrete.      The         ^ 
complete   plant   assembly,    including   provision  to  facilitate   the   inspection  of 
operations  at   all   tines   and   the  adequacy  and  dependability  of  each  of   its 
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parts,  shall  be  subject  to  the  approval  of  the  contracting  officer,  and 
shall  conform  to  the  following  requirements. 

It  shall  be  capable  of  ready  adjustment  for  compensating  for  the  va- 
rying moisture  content  of  the  aggregates  and  for  changing  the  proportionate 
batch  weights. 

It  shall  be  capable  of  controlling  the  delivery  of  each  material  to 
within  1  percent  by  weight  of  the  designated  amounts. 

It  shall  be  arranged  to  permit  the  conv«:iient  removal  of  material  in 
excess  of  the  specified  tolerances,  and  acceptable  facilities  shall  be  pro- 
vided for  readily  obtaining  representative  samples  from  the  batches  for  test 
purposes. 

Each  weighing  unit  shall  include  a  visible  springless  gage  which  will 
register  the  scale  load  at  any  stage  of  the  weighing  operation  from  zero  to 
full  capacity. 

Insofar  as  practicable,  each  dial  and  water-measuring  device  shall  be 
in  full  view  of  the  operator  and  the  weighing  equipirient  shall  be  arranged 
so  that  the  operator  may  conveniently  observe  the  operation  of  the  bin  gates 
and  also  the  materials  discharged  into  the  mixer  hopper. 

The  accuracy  of  the  weighing  equipment  shall  conform  to  the  requirements 
of  the  U.  S.  Bureau  of  Standards.   The  contractor  shall  provide  standard  test 
weights  and  any  other  auxiliary  equipment  required  for  checking  the  operating 
performance  of  each  scale  or  other  measuring  device  and  shall  make  periodic 
tests,  in  the  presence  of  a  Government  inspector,  in  such  a  manner  and  at 
such  intervals  as  may  be  directed  by  the  contracting  officer;  provided,  that 
unless  otherwise  directed  by  the  contracting  officer,  such  check  tests  of 
equipment  in  operation  shall  be  made  at  least  once  every  two  weeks.   After 
completion  of  such  check  tests  the  contractor  shall  make  such  adjustments, 
repairs,  or  replacements  as  the  contracting  officer  may  consider  accessary 
to  secure  satisfactory  performance. 

The  plant  shall  include  a  device  for  accurately  measuring  and  indica- 
ting the  quantity  of  water  entering  the  concrete  and  the  oper-ting  mecha- 
nisms lULSt   be  such  that  leakage  will  not  occur  when  the  valves  are  closed. 
The  filling  and  discharge  valves  for  the  water  tank  shall  be  so  interlocked 
that  the  discharge  valve  cannot  be  opened  before  the  filling  valve  is  fully 
closed. 

It  shall  include  a  device  for  accurately  and  automatically  measuring 
and  indicating  the  time  of  mixing,  which  shall  be  interlocked  to  prevent 
the  discharge  of  concrete  from  the  mixer  before  the  expiration  of  the  mixing 
period. 

It  shall  include  a  device  for  recording  and  indicating  the  number  of 
batches  handled. 

Each  set  of  units  for  measuring  cement  and  mixing  water  delivered  to  one 
or  more  mixers  shall  be  provided  with  an  accurebe  combined  autographic  re- 
corder for  Taking  a  continuous  visible  record  on  a  single  chart  of  measure- 
ment of  all  materials  introduced  into  each  batch,  and  of  the  consistency  of 
the  concrete  during  the  mixing  process.   The  recorder  shall  be  housed  com- 
pletely, shall  be  capable  of  being  locked,  a::d  shall  be  placed  in  a  position 
convenient  for  use  by  the  plant  operator.   The  recorder  paoer  furnished  shall 
be  ruled  and  printed  so  that  each  graph  will  be  identified  per:;.anently  and 
so  that  quantities  and  time  u,ay  be  read  without  scaling  or  calculating. 
Suitable  means  stall  De  provided  to  insure  proper  alignment,  rate  of  travel, 
and  tautness  of  the  paper  without  wrinkling.   The  recording  equipn.snt  saall 
include  facilities  for  automatically  registering  on  the  chart  for  tine  of 
day  at  intervals  of  not  nor©  than  I5  minutes  and  shall  be  designed  for  sim- 
Piicity  in  operation  and  maintenance. 


Eech  oii/.er  shell  be   equipped  with  an  ©fficient  recording  consistency 
.neter   or  provided  with  equally  suitable  equipment   or  ::.e-:.ns   satisfactory   to 
the   contracting  officer   for   indicating?  concrete   consistency  and   recording 
it  on  the  cor.bined  autographic   rerorder  chart.      T^e   sensitivity  and   range 
of  the   consistency  meters   shall   be   such  that   the  effect  of   a  change    m  sluaip 
of  one    inch  shall   be  readily   discernible  to  the  operator,    as  deteri^ined  by 
tr.e  contracting  officer.      The   contractor  shall   furnish  satisfactory  evidence 
mat    the   consistency  ;.-eters  which  he   proposes   to  use  are   adepted   to   the 
type  of  druiL  and    loaJiug  of   the  TOix=r3  with  which  they  are    to  be    usei.      If 
the  mix^ra  are   provided  with  consistency  meters  operating  on  the  principle 
of  measuring    electrical    input    to  the  Jiixer  a.otors,   adequate  ...eans  sh-^ll   be 
provided  for  eliminating  errors  due   to  operating  the  cotor  frou.  a  variable 
voltage  Supply  source,   with  resultant   changes   in  motor   input  which  are  not 
cuused   by  changes    in  concrete   consistency.      If  the   contractor  proposes   to 
use   uKariS   for  the  p-rtial  elimination  and   compensation  of  these   errors,    such 
ii^ans  shell  be  subject   to   tne  approval  of  the  contracting  officer  end   the 
residual  errors   shall   not  exceed  one  percent   of  tne  values   being  rr.easured. 
Errors    in  registration  of  concrete   consistency  caused  by  variable   friction 
in  the  mixer  equipment  shall   be   eliminated  or  minimized   by  providing  ade- 
quyte   antifriction  bearings  and    lubrication  or  by  other  means   satisfa^ory 
to  the   contracting  officer.      All  graphic   charts  recorded   in  accorda:.ce   ;7ith 
this  paragraph  shall  become    the   property  of   the   Cksvernnent. 

(b)  TitiB .      The  minimum  time   for  mixing  each  batch,    after  all  ma- 
terials are   in  the   mixer,    shall  be   as   follows: 

1/2-cubic   yard  mixer,    or  smaller   1-1/4  minutes 
3/4  -   to  l^cubic  yard  mixer  li         minutes 

li  -   to  3-cubic  yard  mixer  2  minutes 

larger  than  3-cubic  yard  2i  minutes 

The  mixer   shall  r-volve   at   a   uniform  speed,    a  minimiam  of   12  revolutions  per 
minute  after  all  materials  have   been  placed   in   it.     Neither  speed  nor  voluae 
capacity  of   the  m  xer  shall  exceed   those  recommended    by  the  manufacturer. 
Excessive   ove; mixing,    requiring  additions  of  water  to  preserve   the   required 
consistency,  will   not  be  permitted.     Should  any  mixer  at  any  time  produce 
unsatisfactory  results    its   use  shall   be   promptly  discontinued  until    it    is 
repaired   or  replaced. 

(c)  Conveying.    -  Concrete   shall  be   conveyed  from  mixer  to  forma 
as  rapidly  as  practicable,    by  methods   which  will  prevent  segregation   or   loss 
of  ingredients.      It   shall  be  deposited   as   nearly  as   practicable   in   its   final 
position.      Chutes    used   shall  be  such   that   the   concrete   slides   in  them  and   doea 
not   flow.      Chutes  with  a  flatter  slope   than   1  or  2  will    not   be   permitted. 
HThr^re   shell   be   no  free   verticaldrop   greater  the.-  j  feet  except   there  spe- 
cifically authorized  by   ihe  contracting  officer. 

LCethods  of  conveying  concrete    to  any  part   of   the   structure   by  which  the 
concrete   is    loaded   into  chutes,    belt   conveyors,   or  other   similar  equipment 
and  carried   in  a   thin,    continuously  exposed   flow,   to  the   f oris ,   will   not   be 
permitted  except   for  very   limited  or   isolated  sections   of   the   work,    a.»d   then 
only  when  ap;roved   in  writing  by   the   contracting  officer. 

Placing  of  concrete    in   the   lock  shell,    in  general,    be  done   by  irjssns   of 
bottOit.-la.'.p   buckets  of  sufficient  si'.e  to  handle    the  full   capacity  of  one 
.i.ixer.     The   d:sign  of  the   buckets   shall   be  subject   to  the   approval  of   the 
contracting  officer,    and   shall   be   such  as   to  permit   close   regulation  of  the 
ai-.ou-^t   of  concrete   to   be   deposited    in  each  during  position.      It   is   c<--tem- 
pleted  that   tne  full  Cftoacity  of  a  bucket   may  be    deposited    in  one  operation 
where   this   has   no  objectionable  effect   on   th*?   placement   of   concrete,    but 
near  forms  and   around  embedded    it-m--^   or  elsewhere   as  directed   b>    tne   con- 
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tracting  officer,  the  discharge  shall  be  controlled  so  thot  tne  concrete  may 
be  effectively  compacted  into  layers  not  exceeding  18  inches  in  thickness 
with  a  minimum  of  lateral  movement  and  accompanying  tendency  for  segregation 
and  the  fonnation  of  rock  pockets, 
(d)   Placing. 

(1)  Concrete  shall  be  placed  before  initial  set  nas  occurred, 
unless  otherwise  authorized  by  the  contracting  officer,  before  it  has  con- 
tained its  water  content  for  more  than  JO   minutes. 

(2)  Concrete  when  deposited  in  the  forms  shall  have  a  tem- 
perature of  not  more  than  75  degrees  F.  and  not  less  than  40  degrees  F. 
However,  when  the  temperatures  of  the  materials  are  such  that  the  tempera- 
ture of  the  fresh  mixed  concrete  is  55  degrees. or  more,  the  mixing  water 
shall  be  cooled  to  a  temperature  of  35  degrees  F. ,  and  only  aggregates  taken 
froa;  the  coolest  portions  of  the  stockpiles  shall  be  used.   Any  heating, 
cooling,  refrigerating,  or  other  operations  necessary  in  order  to  produce 

a  concrete  having  a  temperature  within  the  above  snecified  temperature  li- 
mits, shall  be  done  by  the  contractor  and  the  cost  thereof  snail  be  included 
in  the  unit  contract  prices  for  the  various  classes  of  concrete. 

(3)  Unless  otherwise  specified,  all  concrete  shall  be  placed 
in  the  dry  upon  clean,  unfrozen,  damp  surfaces,  free  from  running  water,  and 
never  upon  soft,  mud,  dry  oorous  earth,  or  upon  fills  that  have  not  been 
subjected  to  approved  rolling  or  tamping  until  optimum  compacting  has  been 
obtained. 

(4)  Rock  surfaces  upon  which  concrete  is  to  be  placed  shall 
be  approximately  horizontal  or  stepped,  and  shall  be  clean,  solid,  and  free 
from  oil,  running  water,  .nud,  objectionable  coatings,  debris  and  loose, 
semi-detached,  or  unsound  fragments  and  shall  be  sufficiently  rough  to  as- 
sure satisfactory  bond  with  the  concrete.   Lnmediately  before  concrete  is 
placed,  all  such  rock  surfaces  shall  be  cleaned  thoroughly  by  the  use  of 
high  velocity  air-water  jets,  wet  sandblasting,  stiff  brooms,  piclo,  or 
other  effective  means  satisfactory  to  the  contracting  officer.  All  pools  of 
water  shall  be  removed  from  depressions  in  order  to  insure  proper  bonding 

of  the  fresh  concrete  to  the  rock  surfaces  and  no  inflow  of  wtter  into  the 
foundation  will  be  permitted.   All  necessary  installations  of  riser  pipes, 
neaders,  sand  drains,  and  other  installations  necessary  to  produce  a  foun- 
dation free  of  running  or  standing  water  shall  be  installed  by  the  contractor 
and  so  welded  or  otherwise  securely  fastened  in  place  as  to  prevent  their 
being  jarred  loose  by  concrete  placement.   No  separate  payment  will  be  made 
for  such  installations.  No  wooden  plugs  or  other  organic  materials  will  be 
placed  pern.anently  in  any  foundation.   All  absorptive  surfaces  shall  be 
throughly  wetted  for  48  hours  and  spread  with  a  layer  of  mortar  about  1/2 
inch  thick  irnmediately  before  the  concrete  is  placed.   The  mortar  shall  be 
of  the  same  cement-sand  ratio  as  used  in  the  concrete. 

(5)  The  layout  of  all  monoliths  shall  be  as  shown  on  the 
drawings  or  as  directed  or  approved  by  the  contracting  officer  before  con- 
creting is  commenced. 

(6)  All  concrete  shall  be  deposited  in  approximately  hori- 
zontal layers,  unless  otherwise  specifically  authorized  or  directed  by  the 
contracting  officer,  and  the  concreting  shall  be  carried  on  as  a  continuous 
operation,  as  far  as  practicable,  until  the  placing  in  the  course,  section, 
panel  or  monolith  is  completed.   Concrete  must  be  covered  within  45  minutes 
to  one  hour,  depending  on  cement  used,  with  fresh  concrete  during  one  pour. 
Courses  of  mass  concrete  in  the  lock  structures  shall  not  exceed  5  feet  in 
thickness  for  sections  33   feet  or  greater  in  width  and  shall  not  exceed 

10  feet  in  thickness  for  sections  less  than  35   feet  in  width  unless  approved 
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by  the  contracting  officer.  In  general  mininium  of  24  hours  shall  elapse 
for  each  foot  of  course  thi-jkneos  between  the  finishing  of  one  such  course 
and  the  starting  of  the  next  ccurcc,  but  :.n   no  case  shall  the  elapsed  period 
be  less  th;^n  120  hours.  The  fivs!.  two  to  four  courses  starting  from  the  rock 
foundation  and  from  lifts  which  have  been  in  pluco  longer  than  I5  days  shall 
be  limited  to  a  maximum  height  of  2  to  3  feel;  as  determined  ^.y  the  contracting 
officer.  Other  courses  shall  generally  have  a  minimum  thickness  of  4  feet,  and 
maximum  thickness  of  12  feet. 

(7)  In  dropping  concrete  through  reinforcement,  care  shall 
be  taken  thot  no  segregation  of  the  coarse  aggregate  occurs.  On  flat  sur- 
faces where  the  congestion  of  steel  near  the  forns  makes  placing  difficult, 
a  mortar  of  the  same  cement-sund  ration  as  is  used  in  the  concrete  shall  be 
first  deposited  to  cover  the  forms. 

(3)  All  top  surfaces  not  covered  by  forms  and  which  are  not 
to  be  covered  by  additional  concrete  or  backfill  shall  be  carried  slightly 
above  grade  and  struck  off  by  board  screed  (see  paragraph  6-11  (a). 

(e)  Vibrating.  -  Concrete  shall  be  placad  with  the  aid  of  mecha- 
nical vibrating  equipment  as  approved  by  the  contrc:cting  officer. 

(1)  Internal  vibrators  shall  be  used  in  all  sections  10-in- 
ches  or  more  in  width  or  which  are  sufficiently  large  to  accomoflate  them. 
External  vibration  shall  be  used  when  direct-Bd  by  the  contracting  officer 
as  auxiliary  to  internal  vibration. 

(2)  Vibrators  shall  be  of  sturdy  construction,  adequately 
powered  and  capable  of  transmitting  to  the  concrete  not  less  than  5»000 
impulses  per  minutewhen  operating  under  load  (immersed  in  concrete).  The 
frequency  of  vibration  shall  be  subject  to  proof  by  measuring  the  impulsQS 
radiated  by  the  vibrator,  when  operating  in  concrete  designed  for  the  project, 
by  use  of  a  Frahm  vibrating -reed  tachometer  or  equal.  The  vibr-tion  shall 

be  sufficiently  intense  to  cause  the  concrete  to  flow  or  settle  readily  into 
place  and  'show  a  visible  effect  over  a  radius  of  at  least  18  inches  in  the 
concrete. 

(3)  A  sufficient  number  of  vibrators  shall  be  employed  so 
that,  at  the  required  rate  of  placement,  vibration  throughout  the  entire 
volume  of  eech  layer  of  concrete  and  complete  compaction  are  secured.  At 
least  one  extra  vibrator  shall  be  constantly  on  hand  at  each  point  of  place- 
ment (monolith)  for  emergency  use. 

(4)  Form  vibrcitors,  where  used,  shall  b?  attached  to  or 
held  on  the  forms  in  such  a  manner  as  to  transmit  the  vibration  to  the  con- 
crete effectively  and  shall  be  raised  in  lifts  as  filling  of  the  forms  pro- 
ceeds, e,;ch  lift  being  not  more  than  the  height  of  concrete  visibly  affected 
by  the  vibration.  They  shall  now  be  placed  horizontally  at  distances  not 
gretiter  apart  than  the  radius  through  which  the  concrete  is  visibly  affected. 

(5)  Internal  vibrators  shell  be  kept  constantly  moving  in  the 
concrete  and  shall  be  applied  at  points  uniformly  spaced  not  farther  a- 
part  than  the  radius  over  which  the  vibr;-:tor  is  visibly  effective,   rhe  vib- 
rator shall  not  be  held  in  one  location  long  enough  to  draw  a  pool  of  grout 
from  the  surrounding  concrete.   Internal  vibrators  shall  be  applied  close 
enough  to  the  forms  to  Vibrate  the  surface  concrete  effectively  but  care 
shall  be  taken  to  avoid  hitting  the  forms  sufficiently  to  damage  them. 

(6)  The  vibration. shall  be  such  that  the  concrete  becomes 
uniformly  plastic  and  there  shall  be  at  least  IC  seconds  of  vibration  per 
square  foot  of  surface  of  each  layer  of  concrete,  co-nruted  on  the  basis  of 
the  visibly  affected  radius,  and  taking  over-lappinf:  into  consideration. 

(7)  Vibration  shall  be  supplemented  by  forking  and  spadling 
by  hand  adjacent  to  the  forms  on  exposed  faces.  The  concrete  shall  be  com- 
pacted nnd  v/orked  in  an  approved  manner  into  all  corners  and  angles  of  the 
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forms  and  around  reinforcement  anc3  embedded  fixtures. 

(f )  Conatniction  Joints.  -  Vertical  joints  shall  be  formed  with 
toni^ue -and -groove  keys  at  such  locations  and  of  such  shapes  and  dimensions 
as  approved  or  directed  by  the  contracting  officer.  Horizontal  joints  shall 
be  continuous  throughout  all  ironoliths  to  produce  continuou."  horizontal 
lines  on  the  faces  of  the  lock  walls.  The  horizontal  ed.T^es  of  e-ch  com- 
pleted pour  not  required  to  be  chamfered  that  are  exposed  to  weathering  shall 
be  struck  off  level  for  a  distance  of  about  6  inches  back  from  the  form  to 
provide  an  even  and  neat  appearance  between  construction  joints.  Where  re- 
quired, dowel  rods  shall  be  used.  All  concrete  in  vertical  memb-^rs  shall 
have  been  in  place  not  less  than  12  hours,  and  longer  if  so  directed  by  the 
contracting  officer,  before  concrete  in  horizontal  members  resting  thereon 
is  placed.  After  the  top  surface  of  a  course  is  finally  cor-pacted,  it  shall 
be  thoroughly  protected  from  pedestrian  traffic,  materials  being  placed 
thereon,  running  water,  or  any  activity  upon  the  surface  that  night  in  any 
manner  affect  the  initial  setting  of  the  concrete  for  a  period  of  4  to  20 
hours  as  determined  by  the  contracting  officer.  After  the  ti-^e  required  for 
initial  set,  the  surface  shall  be  washed  with  a  high  pressure  air  (air  pres- 
sure capacity  not  less  than  lOOp.s.i.)  and  water  jet  to  remove  all  laitance 
and  to  expose  clean  sound  aggregate. 

Immediately  before  placing  is  resumed  in  et^ch  succeeding  course,  all 
approximately  horizontal  construction  joint  surfaces  shall  be  washed  with  a 
high  pressure  air  and  water  jet  and  scrubbed  with  steel  brushes  and  brooms. 
Sand  shall  be  added  to  the  air-water  jet  when  required  to  remove  al^ae,  stains 
and  other  substances  injurious  to  bonding.  After  final  cleaning  and  im- 
mediately before  placing  is  resuned  the  surface  shall  be  wetfeed  and  spread 
with  a  layer  of  mortar  1/2  inch  thick.  The  mortar  shall  be  of  the  sume  ce- 
ment-sand ratios  as  the  concrete. 

Where  fresh  concrete  is  to  be  vlaced  against  smooth  surfaces  of  pre- 
viously placed  concrete,  the  surface  of  the  previously  placed  concrete  shall 
be  roufThensd  by  picking,  or  other  means  approved  by  the  contracting  officer, 
in  order  to  secure  adequate  bond.  No  pajnnent  will  be  made  for  such  roughening 
but  the  cost  shall  be  included  in  the  contract  unit  price  for  the  class  of 
concrete  affected. 

(g)   In  water.  -  VThen  specifically  authorized,  concrete  may  be 
deposited  in  water  having  a  temperature  above  35  degrees  F.  The  methods  and 
equipment  used  shall  be  subject  to  the  approval  of  the  contracting  officer. 
When  deposited  by  the  tremie  m.ethod,  the  treiTiie  shall  be  water-tight  and 
sufficiently  large  to  permit  a  free  flow  of  concrete.  The  discharge  shall 
be  kept  continuously  submerged  in' the  concrete  and  the  shaft  kept  full  of 
concrete  to  a  point  well  above  the  water  surface.  Whon  the  bottom-dump 
bucket  method  is  used,  the  bucket  shall  not  be  dumped  until  after  it  h-s 
come  to  rest  on  the  surface  upon  which  the  concrete  is  to  be  deposited.  The 
bucket  shall  be  provided  with  a  suitable  cover,  and  the  bottor.  doors,  when 
tripped,  shall  op6n  freely.  The  bucket  shall  be  completely  filled  and  slow- 
ly lowered  in  order  to  avoid  b.-,ckwash,  and  when  tripped,  it  shall  be  slowly 
withdrawn  until  entirely  free  of  the  concrete.  With  either  -^ethod,  concreting 
shall  proceed  7/ithout  interruption  until  the  tip  of  the  concrete  is  well  above 
the  water  surface, 

(b)  Cold  Weather.  -  Concrete  shall  not  be  placed  when  the  ambient 
atmospheric  temperature  is  below'  35  degrees  F.  nor  v/hen  the  concrete  is 
likely  to  be  subjected  to  freezing  temperatures  before  final  set  has  occured 
unless  specifically  authorized  by  the  contracting  officer  in  writing,  '^en 
so  authorized,  the  materials  shall  be  heated  in  such  a  manner  that  they  r.ill 
be  free  of  ice,  slush,  snow,  frozen  lu-^ps,  etc.,  before  entering  the  mixer. 
The  temperature  of  the  concrete  when  deposited  in  the  forms  snail  be  within 
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the   limits  specified  in  paragraph  5-11    i'^)   (2).      All  met -ods   and  equipment 
for  heating  shall   be  subject   to   the   approval  of  the   contracting  officer. 

(i)     Hot   Weather.    -   For  concrete  placed  during  the  extreiLely  warm 
eu.iuer  months  end   otherwise,   when  directed  by  the  contracting  officer,    the 
contractor  shall   take  whatever  neasures  ere   necessary   in  order  to  produce 
a  concrete   having  a    temperature   below  the  mexirnuiTi   limit   specified   in  para- 
graph 3-11    (^)   (2).      The  methods   and  equipment  used  shell   be  subject  to  the 
approval   of  the  contracting  officer. 

5-12.      TEST  SPECIMENS. 

(a)  fJumber.   -  Test   specimens,   to  determine  whether  the  compressive 
strength  of  the   concrete   is  in  accordance  with  that  specified   in  paragraph 
3-03,    will   be   taken   by  the   Government   inspector.      At    least    1  set   of  3  spe- 
cimens will   be   ffiade   for  every  mejor  placement   and,    in  general,    for  every  50O 
cubic  yards  of  concrete  placed,   but  in  any  event,    a  sufficient  number  of 
specimens  will  be   taJcen  to  give  a  comprehensive  knowledge   of   the   concrete   in 
each  section  of  the  worrc. 

(b)  Me t hod .      All  specimens   will   be   taken   from  the   concrete    in 
accordance   with  the   current   specifications   of   the   American  Soc.ety  for  Testing 
Materials.      The   specimens  will  be   tested  by  and  at   the  expense   of  the  United 
States,    either  in   its   laboratory  or   in   that   of  a   recognized  commercial   test- 
ing agency.  .    - 

3-13.      FINISHING. 

(a)  General.  -  Immediately  after  placement,  the  concrete  shall  be 
properly  forked  back  along  the  faces  of  all  forms  by  the  use  of  concrete 
forks  or  spades  and  then  re-vibrated,  unless  otherwise  specifically  authorized 
or  directed  by  the  contracting  officer.  The  surface  of  concrete  finished 
against  forms  shall  be  smooth,  dense,  end  free  from  rock  pockets.   Imrr.edia- 
tely  upon  the  removal  of  forms,  all  unsightly  ridges  or  lips  shall  be  removed 
and  undesirable  local  bulging  on  exposed  surfaces  sh:llbe  remedied  by  tooling 
and  rubbing  to  the  satisfaction  of  the  contracting  officer  allholes  left  by 
the  removal  of  tie  rods,  and  all  similar  voids  unless  otherwise  directed  by 
the  contracting  officer  shall  be  neatly  filled  with  cement  mortar  mj.xed  in 
the  same  proportions  as  the  original  mix,  provided  that  wnerever  practicable 
mortar  which  has  been  mixed  and  allowed  to  stand  for  one  hour  shall  be  used 
and  placed  as  directed  by  the  contracting  officer.   Defective  concrete  shall 
be  repaired  by  cutting  out  the  unsatisfactory  material  and  placing  new  con- 
crete which  shall  be  formed  with  keys,  dovetails,  or  anchors  to  attach  it 
securely  to  the  other  work.   This  concrete  shall  be  drier  than  the  usual 
mixture  and  shall  be  thoroughly  tamped  into  piece.   All  finishing,  tooling, 
rubbing  and  filling  of  the  rod  holes  and  all  patching  of  exposed  surfaces 
must  be  performed  immediately  after  forms  are  removed  and  the  succeeding 
course  of  concrete  shall  not  be  placed  until  the  exposed  surfaces  of  the 
preceding  lifts  have  been  finished  to  the  satisfaction  of  the  contracting 
officer.   All  surfaces  of  concrete,  not  cowrd  by  forma,  that  are  not  to  be 
covered  by  additional  concrete  or  backfill,  shall  have  a  wood  float  finish 
without  additional  mortar,  and  shall  be  true  to  elevations  as  shown  on  the 
drawings.   Care  shall  be  taken  to  see  that  all  excess  water  is  removed  be- 
fore making  this  finish.   Other  surfaces  shall  be  brought  to  the  specified 
finished  elevation  and  left  true  and  regular  as  approved  by  the  contracting 
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officer.  Where  considered  necessary  by  the  contracting  officer,  or  where 
indicated  on  the  drawings,  joints  shall  be  carefully  made  '.vith  a  jointing 
tool.  Every  precaution  shall  be  t' ken  by  the  contractor  to  protect  finished 
surfaces  from  stains  or  abrasions.  No  fire  shall  be  permitted  in  diredt 
contact  with  any  concrete  at  any  time.  Concrete  surfaces,  or  ed^es  likely 
to  be  injured  during  the  construction  period,  shall  be  properly  protected 
by  leaving  the  form^  in  place  or  by  erecting  covers  satisfactory  to  the 
contracting  officer. 

(b)  Floor  Surfaces.  -  Unieao  otherwise  specified,  floors  of  all 
buildings,  and  other  surfaces  where  indicated  on  the  plans  or  required  by  the 
contracting  officer,  shall  be  finished  with  a  1-inch  monolithic  Bftnd-cement 
mortar  surface.  All  water,  laitancc  and  any  foreign  matter  shall  be  removed 
from  the  surfaces.  The  topping  mixtures  shall  oe  spread  evenly  over  the  base 
within  45  minutes  after  the  base  has  been  placed.  The  mortar  sh;\ll  be  of 
1  part  cement  and  3  parts  approved  clean  sand.  The  cement  and  sand  shall  be 
throughly  mixed  dry  and  then  sufficient  water  shall  be  used  to  produce  a 
medium  stiff  mortar.  After  placing,  the  mortar  shall  be  floated  to  a  true 
regular  surface  with  a  wood  float  and  steel- trowled  to  a  smooth  finish. 
Troweling  shall  be  the  minimum  amount  consistent  with  obtaining  e  smooth 
dense  surface  and  shall  not  be  done  until  the  mortar  has  hardened  sufficiently 
to  prevent  excess  fine  material  from  being  worked  to  the  surface. 

5-14.  cuRnro. 

(a)  Geaeral . -  Before  actual  concrete  placement  begins,  the  con- 
tractor shall  have  on  hand  and  ready  to  install  all  equipment  needed  for 
adequate  curing  and  protection  of  the  concrete. 

(b)  Warm  Weather.  -  All  concrete  shall  be  adequately  protected 
from  injurious  action  by  the  sun.  Fresh  concrete  shall  be  protecited  from 
heavy  rains,  flowing  water,  and  mechanical  injury.  All  concrete  shall  be 
kept  wet  for  a  period  of  not  less  than  14  days  by  covering  with  water,  or 
with  an  appr6ved  water-saturated  covering  or  by  a  system  of  perforated  pipes 
or  mechanical  sprinklers,  or  any  other  approved  method  which  will  keep  all 
surfaces  continuously  (not  periodically)  wet.  Where  wood  forms  are  left 

in  place  for  curing,  they  shall  be  kept  wel>  at  all  times  to  prevent  opening 
at  the  joints  and  drying  out  of  the  concrete.  Water  for  ciiring  shall  conform 
to  the  requirements  of  paragraph  5-08 »  and  shAll  be  generally  clean  and  en- 
tirely free  from  any  elements  which,  in  the  opinion  of  the  contracting  officer 
might  cause  staining  or  discoloration  of  the  concrete. 

(c)  Cold  Weather  .  -  Concrete  when  placed  during  cold  weather  shall 
be  kept  moist  and  provided  with  adequate  protection,  subject  to  the  approval 
of  the  contracting  officer,  so  that  the  air  in  contact  with  the  concrete  will 
be  maintained  at  temperatures  between  50  degrees  F,and  70  degrees  F»  for  at 
least  the  first  5  days.  For  massive  section,  where  the  atmospheric  tempera- 
tures are  sufficiently  low,  in  the  opinion  of  the  contracting  officer,  to 
cause  excessively  rapid  cooling  and  contracting  of  the  exterior  surfaces,  the 
period  for  maintaining  the  temperature  of  the  air  in  contact  with  the  con- 
crete between  50  and  70  degrees  F,  may  be  required  to  extend  for  14  days. 

In  extremely  cold  weather,  the  removal  of  temperature  protection  shall  be  done 
gradually  so  that  the  temperature  at  a  rate  not  faster  than  5  degrees  F,  in 
any  one  hour,  or  50  degrees  F,  in  any  24  hour  period.  Salt  or  other  chemicals 
shall  not  be  admitted  into  the  mixture  to  prevent  freezing. 
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FCRM3.    HZi:-F'CRC£I«'.E:7r   /CO  PAYWa.T 
5.15.      FCRMS. 

(a)  Vflteriala.    -   FonriS   shall   be  of  wooJ.    st-eel   or  other  approved 
material,    except    tnat    the   aneeting   for  all  exposed   surfaces   shell   be   tongue- 
and-groove   lumber  of  uTiforar.  width  unless  otherwise   specifically  authorized. 
Forj^   of   like   charactlier  shall   be   used   for  similerly  exposed   sarfaces   in 
orJer   to  produce   a  uniform  appearar.ee.      The    type,    size,    shape,   quality  aad 
strei;^th  "jf  all  u.aterials  of   wnich  the   forms   are  .iiade   and   the    iesign  of  the 
foriLS  shell   be   sub.ect   to   tne   approval  of  the   contracting  officer. 

(b)  (^n-.a^ruction.    -  Forma   shall   be   built   true   to   line  and  grade, 
end   shall   be   aortar-tight   and   suf f icie.:tly  rigid    to  prevent  displacenent   or 
sagging  between  supports.      Wnert.    forms  for  continuous   surfeces   are   placed   in 
successive   units,    care   shall   be   taken  to  fit   the   forms  tightly  over  the  com- 
pleted surface   30  as    to   prevent    leakai-e   of  mortar   from  tne   concrete   and  to 
maintain  accurate  align.i.ent   of    the   surface.      rJesponsibi  lity  for   tneir  ade- 
quacy shall   rest   witn  the  contractor.     Their  surfaces  shall  be  saiooth  and   free 
from   irregularities,    dents,    sags,   or  holes  whe:i   aseJ   for  pers-^nently  exposed 
faces.      Bolts,   and   rods   used   f-jr   internal  ties  shall   be   arranged   so,    that, 
when   the   forma  are  removed  all  metal  will   be  not    less   than  2  inches  from  any 
concrete   surface.      °olt   holes   shall   be   reaT.ed  with  a  suitable  toothed  reamer 
so  as   to   leave    the   surface   of  the   holes  clean  and   rough  and  shell   be   filled 
rith  mortar  as   specified   in  paragraph  5*11   (a)'i    iri-eiiately  upon  removal  of 
the   for.r.s.     Wire   ties  will  not   be   permitted  without   the  approval  of   the   con- 
tractin^j  officer,    and   et   no  time   where   the  concrete   surface   will  be   exposed 
to  weatiiering  and  where   discoloration  will   be   objectionable.      All   forms   shall 
be   so  constructed  that    they  can   be  removed   without   hamir.ering  or  prying  agcis  t 
the  concrete.      Unless  otherwise   indicated,    suitable  moldings  shall   be   pieced 
to   level  or  round  exposed  edges,    at   expansion  joints   and  or  ani   other  points 
as  my  be   required   by  the   contracting  officer. 

(c)  Coating.      Forms,    except    those   lintel   with  absorptive   form 
lining,    shall  be   coated   .vith  a  r.on-staining  mi.'ieial  oil  which  shall   be   applied 
shortly  before   the   concrete    is   placed. 

(d)  Re.T.oval.    -  Forms  shall   not.  be  removed   .vithout    the  approval  of 
tne  contracting  officer,    and   all  removal  will    be   accp.Tiplished   in  such  manner 
as  will  prevent    injury  to   the   concrete.      Forms   shall  not   be   removed   before 
the  expiration  of  the  minimum  number  of  days  indicated  below,   except  when  spe- 
cifically authorized   by  the  contracting  officer.      When,    in  tae   opinion  of   t.e 
contracting  officer,    conditions   on   the  work  are  such  as   to   justify   it,   forms 
may  be  required   to  re.xain   in  place  for   longer  periods. 

Arches,    beams   and  slabs        14  days 
Columns  7  days 

Walls  and   vertical  faces       2  days 

(e)  Absorptive   Form  Lining.    -    In  addition   to  the  requirements   for 
work  specified   above,    the   forms   for  all  perrianently  exposed  surfaces,    of   lock 
walls  and   approach  walls,    not   covered  with  backfill,    and  galleries  and  cul- 
verts through  the    lock  shall   be   constructed   of  mntched   lumber,    ap;iroved   by 
the  contracting  officer,    and   line  with  absorptive    lining.      The   absorptive 
form   lining  shall   be   capable   through   its  absorptive   capacity  of  eliminating 
voids,    pits  and   other  common  defects   from  the  surface   of  the   concrete   placed 
against    it.      The   form  lining  shall   be  highly  absorptive   to  air  and  water  and 
shall   possess   surface   ch>.r«c  teristics  such  as   wi.l   result    in  a   dense   concrete 
witn  a   satisfactory  surface    texture,    and   the  minimuiL  a.nount   of  sticicing  of 
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the  lining  upon  removal  of  the  forms.  The  lining  ahnll  be  readily  adaptuble 
to  cutting,  fitting  and  any  other  operating  necessary  in  connection  with  its 
use.  The  lining  itself,  and  any  coating  or  treatment  employed  in  its  manu- 
facture, shall  be  such  as  will  not  cre.-ite  discoloration  or  interefcre  v/ith 
the  normal  chemical  reactions  of  the  cement  in  the  concrete.  The  type  of 
lining  shall  be  subject  to  the  approval  of  the  contracting  officer.  Tests 
shall  be  made  by  the  contractor  of  all  proposed  absorptive  lining  as  directed 
by  the  contracting  officer.  These  tests  shall  include  the  use  of  absorptive 
form  lining  on  concrete  surfaces  which  will  be  later  covered  by  backfill. 
Samples  shall  also  be  furnished  to  the  Ckavernment  for  laboratory  tests,  be- 
fore approval  of  any  type  of  lining  by  the  contracting  officer.  Horizontal 
joints  will  not  be  permitted  in  absorptive  form  lining  for  surfaces  between 
the  top  :.nd  bottoms  of  concrete  lifts.  The  locations  aild  directions  of  joints 
in  absorptive  form  lining  shall  be  as  directed  or  approved  by  the  contracting 
officer.  For  cutting  and  trimr.ing  the  absorptive  lining,  the  contractor  shall 
use  tools  which  are  well  adapted  for  this  work  and  are  'naintained  in  such 
condition  that  smooth  edges  will  be  produced.  The  joints  between  the  sheets 
of  absorptive  form  lining  shall  be  fitted  smoothly  and  accurately,  and  pat- 
ching of  the  sheets  of  absorptive  form  lining  will  not  be  permitted.  At  joints 
the  edges  of  the  form  lining  shall  be  in  contact  but  shall  not  be  pressed 
tightly  together.  Absorptive  form  lining  shallbe  attached  to  the  forms  with 
only  a  sufficient  number  of  any  nails  or  other  means  to  hold  the  lining  snugly 
in  contact  with  the  surface  of  the  forms,  and  free  from  bulges  and  other  imper- 
fections that  might  cause  unevenness  or  roughness  of  the  concrete  surfaces. 
Nails  shall  be  driven  so  far  so  that  under  side  of  the  nail-heads  will  be  flush 
with  the  surface  of  the  absorptive  lining,  and  care  shall  bt  taken  not  to 
make  dents  in  the  surface  of  the  lining  with  hamners  or  in  any  other  manner. 
After  the  absorptive  lining  has  been  nailed  in  place,  the  joints  snail  be  rub- 
bed with  a  smooth  tool  to  make  the  joints  smooth  and  to  press  down  any  pro- 
jecting fibers.  In  tightening  the  fonn  anchors  where  absorptive  form  lining  is 
in  contact  with  the  face  of  a  previous  life,  sufficient  pressure  shall  be 
applied  to  compress  tne  lining  at  the  surface  of  contact  so  as  to  compensate  fcr 
the  reduction  in  thickness  of  the  lining  not  in  the  surface  of  contact  so  will 
be  caused  by  the  pressure  of  the  freshly  placed  concrete.  Insofar  as  pract- 
icable, the  contractor  shall  avoid  splashing  mortar  or  concreteon  the  absorpt- 
ive lining  and  shall  rem.ove,  without  damage  to  the  lining,  such  coatings  as 
have  set  or  become  dry  before  the  concrete  is  placed  against  the  lining. 
Absorptive  from  lining  or  fibrous  materials  shall  be  used  only  once  and  after 
being  used  shall  be  removed  from  the  site  of  the  work  ol*  disposed  of  as  app- 
roved by  the  contracting  officer.  Forms  lined  with  absorptive  lining  shall, 
in  general,  be  removed  or  loosed  early  enough  to  avoid  difficulty  from 
sticking;  except,  the  form  shall  be  allowed  to  remain  in  place  for  a  suffici- 
ent length  of  time  to  produce  adequate  support  for  the  concrete,  as  deter- 
mined by  the  contracting  officer.  Fibers  from  the  lining  which  adhere  to  the 
concrete  when  the  forms  are  removed,  shall  be  removed  without  damage  to  the 
concrete,  by  brushing  or  other  suitable  mesns,  as  approved  by  the  contracting 
officer.  At  all  times  subsequent  to  delivery  of  the  absorptive  form  lining 
and  prior  to  the  placing  of  concrete  against  the  linirtg,  the  contractor  shall 
take  all  precautions  necessary  to  protedt  the  lining  from  becoming  da-^p  or  wet 
to  such  an  extent  as  to  damage  the  material  of  to  reduce  its  effectiveness  as 
an  absorptive  medium.  Rirticular  care  shall  be  exercised  to  protect  absorp- 
tive form  lining  during  clean-up  operations,  and  tempor^^ry  protections  of  such 
lining  will  be  required.  The  use  of  absorptive  form  lining  which  has  become 
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wet  or  jvhijh  contains   visible  otornal   defects   such  as   holes,    ragged  or   untrue 
ed^jes    breaks,    cracks,    te^rs,    protuberances   or    indentations,   will   not  be   per- 
mitted. 

5-16      PLACING  3TEEL  REINj^^RCEJENT. 

(a)  Jeneral .    -  All   reinforcing  steel   will    be   furnished   to    the   con- 
tractor by   the  (jovernment   with   freight   paid   to   the    point  of  delivery  noted    In 
paragnph    1-10.      The   contractor   shall    unload,    transport  and    place  all    steel 
reinforce-nent,    including   rods,    fabric   and   structural    shapes   as    Indicated   on 
the   drawings   or   otherwise   required.      The   contract   unit   price   for    "Steel    Erec- 
tion;   Concrete  Reinforcing,"    shall    include   unloading,    hauling  to   site,    clea- 
ning,   proper    storage  and   straightening,    if  necessary.      All   reinforcement  ■ 
shall   be,    when    surrounding  concrete    is    placed,    entirely  free   from   rust,    scale, 
grease  or  other   ooatlng  which  might  destroy  or   reduce   its  bond   with  the 
concrete.      All   placing  shall   be   in  aooordanoe  with  drawings   furnished  or 
approved  by   the   contracting  officer. 

(b)  Cutting  and   Bending.    -   Steel    relnforoftnent  will   be   cut  and  bent 
to    the   required   length   and    shapes   at  the  mill,      miscellaneous   bending  that 

may  bo   required    at    the   site   shall    be    in  accord^inoe   with  standard  approved    prac- 
tice  and  by   approved  machine  methods.      Bar   lists   and   bending   schedules   will 
be   furnished  by   the   Government. 

(o)      duality.    -  The   steel   reinforcing  will    conform  to   the  require- 
ments  of  paragraph   6-07. 

(d)     Mininom   Spacing  of  Rods.    -  The   Spacing  of  rods   shall   be   as    in- 
dicated  on   detail   drawings    to   be   furnished  by   the   Government   later.      The 
clear   distance   between   parallel    rods    shall    not  be   less   than  1^   times    the   diaaet 
of   round   rods,    or    twice   the    side   dimensions    of   square   rods,    but   in  no   case        ■ 
shall    the   clear    spacing  between   the   bars   be   less   than   It   times    the  maximum 
size   of   the   coarse  aggregate    used   in   the   concrete,    unless    specifically   Autho- 
rized by   the   contracting  officer. 

(e)  Relation  of  Rods    to   Concrete   Surfaces.    -   Except  where   otheirwis© 
Indicated,    reinforcement   shall   be    placed   as    follows: 

(1)     All  main   reinforcement    in  massive   concrete    sections    shall 
be   placed   not   less    than  k    inches    from  any  concrete   surface,    unless   otherwise 
specifically   indicated   or   authorized. 

(2)      All  mtin  reinforcement    in  >mll3   and   slabs   of  buildings 
exposed  to  the   weather  and  in  f ire-resistent  construction,    shall  be  placed  not 
less  than  1    inch   from  the  surface   in  v/alls   and   slabs,    li   inches    in  floor  beaas 
and  2   inches    in  girders   and  colujans.      In  interior   flat  slab  construction,    the 
minimara   cover  may  be   reduced   to   3/4    inch.      For    interior   work  where    fire   hizard 
does   not  exist,    the  main  reinforcement   shall  be    placed  not  less    than  3/4   inch 
from   the    surface    in  walls    and   slabs,    1    (one)    inch   in   floor   beams,    and   li    inches 
in  girders  and   colu/nns. 

(3)      The  covering  of  stirrups,    spacer   rods,   and   similar   secon- 
dary roinforcement  may  be   less    than   the   above   dimensions   by  the   diameter  of  suol 
rods.      The  above   dimensions    shall    be  measured    from    the    f^oe   of   the    reinf oroecnen* 
to   the   face   of   the    forms. 

(f)  Splicing.    -  'Vhere   splices    in  reinforcement,    in  addition  to  those 
indicated   on  drawings   or   directed   by   the  contracting  officer,    are   necessary, 
there   shall    be   sufficient   lap  to   transfer    the   stress   by  bond.      Rods    shall  be 
lafped   not   less    than  liO  diameters   and    splices    shall   be   staggered.      The   lapped 
ends  ol  rods  shell  be   separated   sufficiently  or   connected  properly   to  develop 
the   full   strength  of   the   rods.      Adjacent  sheets  of  fabric   reinforcement  shell 
be  spliced  by  lapping  not  less   than  6   inches,    the  lapped  ends  being 
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securely  wired  together.   The  expense  caused  by  any  laps  other  than  those  in- 
dicated on  the  drawings  or  directed  to  placed  by  the  contracting  officer,  which 
are  provided  for  the  convenience  of  the  contractor,  shall  be  borne  by  the 
contractor. 

(g)  Supports .  -  All  reinforcements  shall  be  secured  in  place,  true 
to  the  lines  and  tirades  indicated,  by  use  of  metal  or  concrete  supports,  spacers 
or  ties  as  approved  by  the  contracting  officer.  Such  supports  shall  be  of 
sufficient  strength  to  maintain  the  reinforcement  in  place  throughout  the 
concreting  operation,  and  shall  be  used  in  such  a  manner  that  they  will  not  be 
exposed  on  the  face  of,  nor  in  any  way  discolor  not  be  noticeable  in  the  sur- 
face of  the  finished  concrete.  The  cost  of  furnishing  and  placing  all 
supports,  spacers,  ties  and/  or  other  devices  required  for  reinforcecent  shall 
be  included  in  the  contract  unit  price  for  "Steel  Erection:  Concrete  Rein- 
forcing. " 

(h)  Protection  for  Future  Use.  -  Exposed  reinforcement  intended  for 
bending  with  future  work  shall  be  protected  from  corrosion  by  heavy  wrapping 
of  burlap  saturated  with  bituminous  material. 

5 -17. EMBEDDED  ITERS. 

(a)  Before  placing  concrete,  care  shall  be  taken  to  deterujine  that  any 
embedded  metal  or  wood  parts  are  firmly  and  securely  fastened  in  place  as  in- 
dicated. They  shall  be  thoroughly  clean  and  free  from  coating,  rust,  paint 
scale,  oil,  or  any  foreign  matter.   The  embedding  of  wood  in  concrete  shall  be 
avoided  whenever  possible,  metal  being  used  instead.   If-  wood  is  allowed,  it 
shall  be  thoroughly  wetted  before  the  concrete  is  placed.  Any  air  or  water, 
lines  or  other  materials  embedded  in  the  structure  as  construction  expedients 
shall  conform  to  the  above  requirements  and  upon  completion  of  their  use  shall 
be  backfilled  with  concrete  or  grout  as  directed  by  the  contracting  officer. 
No  payment  will  be  made  for  such  items  nor  for  backfill  of  the  items. 

5-18.  EXPAI^JSION  AND  CONTOACTION'  JOIIm'TS. 

Expansion  and  contraction  joints  shall  be  constructed  between  concrete 
monoliths  and  at  such  other  points  with  such  dimensions  as  shown  on  the  draw- 
ing's or  required  by  the  contracting  officer,   Tlie  method  and  materials  used 
shall  be  subject  to  the  approval  of  the  contracting  officer  and  the  materials 
shall  conform  to  current  Federal  Specification  wherever  applicable.  Unless 
otherwise  indicated  on  the  drawings,  or  required  by  the  contracting  officer, 
expansion  and  contracting  joints  shall  be  made  by  the  use  of  special  bitum- 
inous cement  'Type  B"  as  specified  in  paragraph  6-33,  and  light-weight  roofing 
weighing  30  pounds  per  square.  The  joint  shall  be  made  by  troweling  a  coat 
of  bituminous  cement  on  the  entire  concrete  surface  to  be  covered  by  roofing 
over  a  width  of  18  inches  adjacent  to  top  surfaces  and  vertical  surfaces,  and 
such  filler  shall  then  be  thoroughly  covered  with  a  trowel  coat  of  bituminous 
cement.   In  no  case  shall  corner  protection  angle  or  other  fixed  metal  embedded 
in  the  surface  of  the  concrete  and  bonded,  be  continuous  through  an  expansion 
joint. 

5-19.  SEAL  STRIiB. 

(a)  16  gauge  corrugated  iron  seal  strips  shall  be  provided  across  all 
monolith  joints  near  the  lock  chamber  face  of  both  lock  walls  between  approximate 
Station  kOOA   and  1200B;  see  typical  detail  on  the  drawings.   These  strips  shall 
extend  practically  vertically  from  the  foundation  to  a  point  two  feet  below  the 
top  of  the  walls.   In  addition,  all  culverts  and  galleries  shall  be  completely 
encircled  with  seal  strips  where  they  cross  monolith  joints  between  the  Stations 
noted  above.  All  seal  strips  shall  be  continuous,  the  end  of 
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adjoining  sheeta   being  lapped   and   welded   for  water-tightness.     The  entire 
surface   of  se&l  s trips   shall   be  covered   *ith  bitaninoua   paint   approved   by  the 
contracting  officer  prior   to   their  embeddment    in  concrete.      The   corrugated 
iron  sheets  for  seal  strips  shall  conform  to  par.   6-O9. 

(b)  Seal  strips  shall   be  peid    for   at    the  contract  price   per   pound 
for   "Corrugated  Sheet   Iron",    fur-.ished    snd   installed   as   specified.      No  se- 
parate  payment  will  be   made  for  painting. 

(c)  If  supply  conditions   at    the   time   for  construction  penuit  the 
use  of  copper   seal  Arips,    the   contracting  officer  ney  direct    that   they  be 

substituted  for   the   corrugated    Iron  strips.      In  such  event   the   contractor 
snt^ll   furnish  and   install   the  copper  strips  and   the   contract   price  will   be 
adjusted   for  any  dil'ference    in  cost    in  accordance  with  Article  3  or  the  con- 
tract.     Copper  strips,    is   used,   shall  conform  to  per.   6-22. 

5-20.    ^:EASUREr.lIi:NT  and  payi-himt. 

(a)  Concrete.   Cteneral.   -  ^'easure.•I]ent   of  concrete   will  be  made   on 
the  basis   of   the   fctu^l   volume   of  concrete  within   the  neat   lines  of  the   struc- 
tures as    indicated         on  the   drawings  or  otherwise   required.     !.!ec3urement   of 
concrete   pieced   against   the   sides   of   the   excavation  without   the   use   of   in- 
tervening forms  will  be  ciade  only  within  the  neat    lines  of  the  structure.     No 
deductions   will   be   made   for  rounded   or  beveled  edges  or   spoce   occupied  by 
Eietal   work',   electrical  conduits,    timber,   nor   for  voids,    which  are  either   less 
than  five    (5)  cubic   feet   in   volujiie   or  one    (1)   square   foot    in  corss   section. 
Payment    for   concrete  will   be  made  at   the   respective   contract   prices  per  cubic 
yard   for   "Concrete    ;   Class   "A";    of  ell   equipment,   tools,    material,    false-work 
forjris  and  form  lining, bracing,    bolts,    rods,   metal   ties,   dowel,    joint   filler, 
canvas,   mortar,    labor,    special  provisons   for  hot  and. cold  weather  placing  and 
curing,    and  all   other   items  required   to  complete   the   concrete  work  except   for 
materials   to  be   furnished  by  the  Governement ,    (see  Psr.    1-10)  and  embedded 
items   for  which  separste   pa>TDent    is   provided. 

(b)  AlJitio:.al  Concrete.    -  Any  other   concrete    to   be   placed  and   not 
specifically   covered   above  will   be  paid   for  at   the   contract   unit   price   for 
the  concrete   specified  above  which   is  :^ost  applicable   to  the   additional   con- 
crete  placed  as  dtermlned   by  the   contracting  officer.      The   decisions  of  ti.e 
contracti.';g  officer   regarding  the   cla-isif icution  of  such  additional  concrete 
will   be   final.      No  payo^nt   will  be  male  for  any  additional  mcterial  which 
may  be  authorized   by  the   contracting  officer  at   the  request    of  anl  primarily 
for  the   benefit   of    the   contractor,    which   is   not   found  necessary  as  required 
a:.J  directed   by   the   contracting  officer  under   the    provisions  of  these  require- 
ments. 

(c)  ^!easure(nent   and   Payment   for  Steel  Heinf orcemiat.    -  Steel  rein- 
forcement  furished   by   the   Gover.jiaent   will   be   paid   for   £t   the  contract   unit 
price   oer  pound   for   "Steel   Erection;    Comcrete  Reinforcing,"      The  weights   for 
payiitnt   shall   be   passed  on   the   an:Ount   actually  pieced    in   -ccordonce  with   the 
di.ifinsions   and   details   on  the  bsr  schedules   furnished  by   the  Government   or 
placed  as   directed   by   the   contracting  officer.     U  it   weights  used    in  deter- 
m.ining   co;r.puted  weights  will    be   js   follows  i 

Size   of  S^rs,    Iny^s  Weight.   Pounds    per  ^oot 

3/8  round  C.376 

1/2  round  0.668 

1/2  square  O.850 

5/8  round  I.O43 

3/4  round  I.502 

7/8  rouTid  2.044 

5-17 


Size   of  Bars.    Inches  Weight.    Pounda   per  TToot 
1            round  2.67O 

1  square  3. 400 

1-1/8   square  k'303 

1-1/4   square  5.313 
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Specifications:  Point  Rockway  Lock  -  Ibint  Rockway  Canal 

SECTIOTJ  VI 
METALS  AND  MISCSLLANBOUS  MATERIALS 
6-01.  GENERAL.  ' 

(a)  ^feterials,  -  All  materials  shall  be  of  new  unused  stock, 
free  from  defects.  Substitution  of  size  of  sections  and  materials  from 
that  shown  on  the  drawings  or  required  in  the  specifications  shall  not 
be  made  except  on  written  approval  of  the  contracting  officer  and  pro- 
vided that  the  cost  to  the  Government  shall  not  be  increased  thereby. 

Materials  indicated  on  the  drawings  or  required  in  the  work 
and  not  covered  elsewhere  in  these  specifications  by  detailed  require- 
ments, shall  conform  to  the  requirements  of  this  section. 

The  detailed  specifications  herein  rnit:;ht  contain  certain 
materials  not  rsquired  in  the  completed  work,  in  which  case  the  specific- 
ations therefor  will  not  be  applicable  to  the  required  work.  Any 
materials  required  which  are  not  covered  by  detailed  specifications  here- 
in or  elsewhere  in  the  specifications  sh-ill  conform  to  the  applicable 
rederal  Specifications,  grade  and/or  class  as  required  or,  in  case  where 
there  are  no  applicable  Federal  Specifications,  to  applicable  specifi- 
cations of  the  American  Society  for  testing  Materials  (A.3.T.M. )  In 
all  other  cases  not  specifically  covered  in  these  specifications  the  con- 
tractor shall  furnish  the  highest  grad?  comnercial  material  or  product. 

(b)  Inspection,  Acceptance  and  Re.jection  of  ^Jaterial3.  -  All 
materials  shall  be  subject  at  all  times  to  inspection  by  the  contracting 
officer  who  will  select  such  samples  in  such  quantities  as  he  may  deem 
necessary  and  subject  the  same  to  such  tests  as  may  be  necessary  to  det- 
ermine their  qualities  as  herein  specified,  and  he  will  accept  or  reject 
materials  in  accordance  with  the  results  of  such  tests.  Tests  m^y  be  re- 
peated upon  arrival  of  the  various  shipments  at  the  site  of  the  7?ork  as 
may  be  necessary  to  insure  the  acceptance  of  only  such  materials  as  will 
comply  with  the  previsions  of  the  plans  and  specifications. 

(c)  Test  Specimens.  -  Special  test  specimens  shall  be  furnished 
by  the  contractor  on  request ;  and  shall  be  of  such  shape 
and  number  as  designated;  and  shall  in  general  conform  to  Federal  Specifi- 
cations or  the  specifications  of  the  American  Society  for  Testing  Mater- 
ials as  to  shape,  size,  ^nd  method  of  testing. 

(d)  !*ill  test  reports.  -  Mill  test  reports  certified  to  by  quali- 
fied technicians  shall  be  furnished  when  required  for  all  miterid  enter- 
ing into  this  work  .\nd   will,  in  general,  be  the  basis  of  accept-.nce  or 
rejection  of  the  materials.  The  contracting  officer  may  however,  require 
of  the  contractor  special  chemical  or  physical  test  on  any  part  of  the 
material  if  in  his  opinion  the  conditions  justify  such  a  check. 

6-0'^.  FEDERAL  SPECIFICATIONS.  -  Copies  of  Federal  Specif  ic  itions  refer- 
red to  herein  m.-y  be  procured  from  the  Superintendent  of  Documents, 
Government  Printing  Office,  Washington,  D.  C,  at  a  price  of  five  or  ten 
cents  9_ch.  When  the  term.;  "Federal  Specifications"  or  "A'.S.T.?'!. 
Specifications"  is  cited,  the  reference  shall  be  construed  to  mean  the 
specifications  as  modified  by  any  amendments  promulgated  before  the  date 
of  opening  bids  for  the  contract.  The  number  cind  designation  of  the 
Federal  Specifications  or  A.3.T.M.  Specifications  for  various  materials 
to  be  furnished  un!ler  this  contract  are  ^s  hereinafter  enumerated. 
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6-03.  CiVST  IRON  SAFETY  TOEAD.  -  Cast  iron  3;ifety  tre-.d  shall  conform  in 
all  respects  to  Federal  Specification  RR_T-66l,  for  "Treads;  Safety,  Met- 
allic", Type  "B"  and  Class  "6".  Safety  treid  shall  have  a  minimum  thick- 
ness of  5/16  inch,  and  shall  be  of  the  lengths  and  widths  shown  on  the 
drawings.  Safety  tread  shall  have  a  diamond  pattern  and  shall  have  a 
nosing  of  not  less  than  1/4  inch.  Treads  shall  be  set  flush  with  the  sur- 
face and  shall  be  firmly  anchored, 

6-04,  STRUCTURAL  STEEL.  -  Unless  otherwise  specified,  all  steel  for 
general  purposes  shall  conform  to  Federal  Specification  QQ,-S-711a  for 
"Steel,  Structural;  (for)  Bridt^es",  Class  "A",  except  that  the  chemical 
properties  shall  be  so  controlled  as  to  permit  it  to  be  easily  welded  by 
the  arc -welding  process, 

6-05.  CHRO?.:iUM  STEEL,  -  Chromium  Steel  shall  conform  to  Federal  Speci- 
fication Q,Q-S-751a  for  "Steel,  Structural  (Including  Steel  for  Cold- 
Flanging)  and  Steel,  Rivet;  (for  Ships  other  than  Naval  Vessels",  with  the 
following  exceptions : 

0  Chemical  Properties  Percent 

Carbon  .10  maximum 

Manganese  .10  to  .30 

Phosphorous  .10  to  .  20 

Sulphur  .05  maximum 

Silicon  ,50  to  1,00 

Copper  .30  to  .50 

Chromium  ,50  tO  I.50 

Physical  Properties  Lbs,  per  Sq .  In, 

Tensile  Strength  70,000  Minimum 

When  annealing  is  required,  each  of  the  above  tensile  properties  may  be 
reduced  5iOOO  lbs.  per  sq.  in. 

Spot  or  Surface  Conditioning  will  be  permitted  where  it  does 
not  affect  the  strength  or  usefulness  of  the  piece.  For  plate,  sheet, 
strip,  and  biir  shapes  the  maximum  depth  of  grinding  shall  not  exceed  7 
percent  of  the  thickness.  For  wide  flrmge  shapes  and  structural  shapes 
weighing  '"ore  than  50  pounds  per  foot,  such  conditioning  shall  conform  to 
Federal  Specification  Q,Q,-S-711,  /•jnendment  1. 

6-06,  NICK-iL  STEEL.  -  Nickel  Steel  for  structural  purposes  shall  con- 
form to  A.S.T.M.  Specification  A8-39  for  "Structural  Nickel  Steel." 

6-07.  COr^CRETE  REi:TORCr'G  STEEL.  - 

(a  ^  Reinforcing  steel  to  be  furnished  by  the  govs-rnment  will 
conform  to  Federal  Specif ic^.tion  Q,';-B-71.i,  for  "Bars;  Reinforcement," 
(for)  Concrete,  "Type  "^o    (Deformed),  Straight  b_rs  will  be  Grade  2 
(Intermediate  Billet  Steel),  Grad?  3  (Inter^nediute  Car  Axle  Steel)  Grade 
k    (Hard  Billet  Steel)  or  Grade  5  (Hard  Rail  Steel).  All  bent  bars  will 
be  of  Grade  2  (Inter-nediate  Billet  Steel)  or  Gr^de  3  (Intermediate  Oar 
Axle  Steel,)  The  steel  will  be  rroperly  identified  as  to  grade. 

(b)  Fabric  reinforcement  for  concrete  will  be  woven  or  elect- 
rically welded  wire  fabric  of  the  type,  weirht  ..nd  size  shown  on  the 
drawing's.  The  wire  for  f;;hric  2nd  for  concrete  pile  reinforcing  ?/ill 
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conform  to  A.3.T.".  Specification  k&2-3k  for  "Co  Id -Drawn  Steel  Tfire  for 
Concrete  Reinforcement." 

6-08.     SHEET  METAL.    -  Sheet  metal  shall  conform  to  Federal  Specification 
Q'^-l-696  for   "Iron  and  Steel;  Sheet,  BlL.ck  ^nd  Zinc  Coated   (Galvanized)" 
of  the   type  and  class  as  specified  or  required.     When  so  specified,  sheet 
shall  also  conform  to  definite  chemical  requirementa. 

6-09.      CORRUGATED   IRON.    - 

(a)  Sheets  shall  conform  to  Federal  Specifications  ^5,-1-696, 
type  1  except  zinc -coating  eliminated. 

(b)  Pipe  shall  conform  to  Federal  Specifications  ^Q-C-8o6 

type  1,  except  zinc-coating  eliminated.     The  interior  surface  shall  be  clean- 
ed,  primed,  and  lined  with  coal-tar  enamel,  and   the  exterior  shi^ll  be 
cleaned,   primed,  and  coated  with  coal-tar  enamel.  Type  A,   with  a   bonded 
asbestos  felt  wrapper.     All  such  materials  and  application  shall  be  in 
accordance  with  the  requirements  of  the  American  Water  Works  Association 
Specifications  7A.6. 

6-10.      CORROSION-RESISTING  STEEL. - 

(a)  Rods,  Bars,  and  Forgings.     Rods,  bars  and  forgings  shall 
conform  to  Federal  Specification  Q,Q,-3-7b3  for   "Steel,  Corrosion-Resisting; 
Bars  and  Forgings,"   unless  otherwise  specified,    indie  ted  or  re'^uired,   and 
all  parts  shall  be  subjected   to   thermal  treatment  to  produce  the  maxiimm 
practicable  resistance  to  corrosion.     Thermal   treatment  shall  avoid  the 
sensitive  temperature  range  between  9^0  de£;;rees  and  1,100  degrees  Fahren- 
heit.    All  items   to  be  subject  to  welding  shall  be  delivered  in  the  hot- 
rolled,   pickled  and  annealed  state. 

(b)  Plates,  Sheets  and  Structural  Shapes.    -  Plates,    sheets, 
and  structural  shapes  shall  conform  to  U.   S.   Navy  Depar::T:ent  Specifica- 
tion i4.7-3-20a  for   "Steel,  Corrosion-Resisting;   Plates,  Sheets,  Strips,   and 
Structural  Shapes",   Grade  3,  unless  otherwise  specified,    indicated,  or 
required.     All  items  to  be  subject  to  welding  shall  be  delivered  in   the 
hot-rolled,   pickled  and  annealed  state. 

6-11.     STEEL  FOR  SPRINGS.    -  Steel  for  springs  shall  conform  to     A.S.T.M. 
Specification  A  63-39  for   "Carbon  Steel  Bars  for  Springs  with  Special 
Silicon  Requirements". 

6-12.     COLD-ROLLED  STEEL.   -  Cold-rolled  steel  shall  conform  to  A.S.T.M. 
Specification  A   I-0-36  for   "Commercial  Cold-Finished  Bar  Steels  and  Cold- 
Finished  Shafting",    "Open  Hearth"    grade,   except  that  ultimate   tensile 
strength  shall  be  not  less  than  65,000  pounds   per  square   inch.     Rods,   pins, 
keys  and  similar   parts  shall  be  of  this  material  unless  otherwise  specified. 
Keys,   unless  otherwise  specified,  may  be  of  A.A.E.  Steel  No.    1120. 

6-13.     MACHINE  STEEL.    -  Machine  Steel  shall  conform  to  A'S.T.M.  Speci- 
fication A    107-40  for   "Cormiercial  Quality  Hot-Rolled  Bar  Steels".      "Open 
He^^rth,  grade  O.I5  to  0.20  carbon;  or  0.20  to  0.25  carbon". 

6-14.     BOLT  S^TEEL.    -  Bolt   steel  shall   conform  to  Federal  Specification 
FF-B-571a  and  .\mendment   No.    1,  dated  April   1935   for   "Bolts;  Nuts;  Studs; 
and  tAp  Rivets    (and  Material  for  Same)".      Cla;3S  -B"   steel,  unless  other- 
wise specified  or  re  uired. 
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6-15.  STEEL  FLOOR  GRATING  AID  F^JTzllERS.   -  Steel  floor  gr.iting  and 
f -Steners  shall  conform  in  all  respects  to  Federal  Specification  RR-G-66la 
for  "Gratings,  Steel,  Floor  (Except  for  NuVal  Vessels),"  and  shall  be  made 
of  ths  material  and  class  as  specified  or  required. 

6-16.  STEEL  RAIL  TRACK  A!©  FITTINGS  shall  conform  to  the  requirements 
of  the  current  standard  specifications  of  the  American  Railway  Engineering 
Association,  Rails  shall  be  of  the  weight  per  yard  as  specified  or  required, 
and  -S  shown  on  the  drawings. 

6-17.  STRETCHEFt-LEVELED  STEEL.  -  Stretcher-leveled  steel  sheets  shall 
be  of  com-^erci  il  low  carbon  structural  steel  conforming  to  the  requirements 
of  paragraph  7-Ok   ^nd  shall  be  cold-rolled  and  stretcher-leveled  to  a 
regular  flat  surface  and  full  pickled  to  a  smooth  finish,  or  otherwise  pre- 
pared in  approved  manner  to  produce  similar  results.  The  sheets  sh^ll  be 
of  the  thickness  or  gage  specified. 

6-18.  STEEL  FORCINGS. 

(a)  Forged  steel,  unless  otherwise  specified,  shall  conform  to 
A.S.T.M.  Specification  A  I8-3O  for  "Carbon  Steel  and  Alloy  Steel  Forgings" , 
Clt-ss  "C",  except  that  shafts  of  this  material  not  otherwise  specified 
shall  be  of  S.A.E.  No.  1045  hot  rolled,  open-hearth  steel  forging  b^rs. 

(b)  Forged  Nickgl  Steel  shall  conform  to  the  ibove  A.S.T.M. 
Specification  for  Class  ■I">  S.A.E.  Steel  No.  2340,  with  heat  treatment  VII, 
may  be  furnished  for  this  clv^ss  of  forging.  When  authorized  shafting  may 
be  hot  rolled, 

6-19.  STEEL  CASTINGS. 

(a)  Cast  steel  shall  conform  to  Federal  Specification  q,Q,-S-68l 
for  "Steel;  Castings",  Grades  1,  2,  or  3  as  required. 

(b)  Cast  Nickel  Steel  shall  conform  to  A.S.T.M.  Specification 
A8-39  for  "Structural  Nickel  Steel"  in  chemical  composition  and  shall  have 
a  tensile  strength  not  less  than  85,000  pounds  per  square  inch.  Each 
casting  shall  be  annealed. 

6-20.   IRON  CASTirJGS, 

(a)  Cast  Iron.  -  Cast  iron,  unless  otherwise  specified,  shall 
conform  to  Federal  Specification  0,^^-1-652  for  "Iron,  Gray;  Castings",  of 
class  as  required. 

(b)  Cast  M>alleable  Iron.  Cast  Malleable  Iron  shall  conform  to 
Federal  Specification  5,0,-1-666  and  Amendment  1,  dated  November  1934*  for 
■Iron,  Malleable;  Castings",  Black  (Uhgalvanized  Type  "A",  and  Zinc  Coated 
(Galvanized)  Type  "B". 

6-21.  BRONZE. 

(a)  Phosphor  Bronze.  -  Riosphor  Bronze,  unless  otherwise  speci- 
fied, shall  conform  to  Federal  Specification  0,Q,-B-746  and  Amendment  1  dated 
November  I936,  for  "Bronze,  Phosphor;  Bars,  Plates,  Rods,  Shapes,  Sheets, 
and  Strips",  Grade  "A"  of  type  and  temper  as  specified  or  required.  Metal 
for  springs  shall  conform  to  Federal  Specification  0,0,-W-4Ol  for  "Wire; 
Phosphor -Bronze',  Spring". 
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(b)  Bronze  Castinr;3.  Bronze  castinr^s  shall  c-nfcm  to  Federal 
Specification  QQ.-B-691a  for  "Bronze;  C:.3tinss".  Type  i  "CoTposition  2", 
unl'^33  otherwise  3p3cified  or  required. 

6-'^2.     COFF^ 

(a)  Plate  and  Sheets.  Copper  plate  and   sheets  shi,ll  confor~'.  to 
Fedoral  Specification  Q,^-C-^01  and  ijTiendr.ent  1  dated  ITove-bcr  1''/^  for 
Copper;  Bars,  Plates,  Rod.  ,  Shapes,  Sheets,  ©nd  Strips", 

(b)  Piping.    -  Copper  piping:  sh.-.  11  confonr.  in  all  rsspects   to 
Federal  Specification  XV-T-799  and  Errata   -?,  dated  April  1934,   for  "Tubinc; 
Copper,  Seamless    (For  Tse  with  Soldered  or  Flared -Fit tings )• ,  Type   "K"   or 
■L"   as  s-ecified  or  required.     Fittings  for  copper  pipir.g  shall  te  die  dst 
br^ss  or  cor;per  fittings  with  capillary  channel  and   feed  holes  for  solder 
for  sweeting  in  place  and  shall   bear  the  na'^e  of   the  "^janufactu^er  starped 
thereon. 

6-23.     BRASS 

(a)  Sheets  and  Rolled  or  Drav/n  Shapes.    -  Sheets  and  rolled  or 
drawn  shapes  shall  conform  to  Federal  Specification  ^^-B-6lla  for  "Brass, 
Commercial;  Bars,   Plates,  Rods,  Shapes,  Sheets  and  Strips",  Composition 

"C"  of  type  and  ter".per  as  specified  or  rec-iired.     !.!etal  for  screws  :.nd  bolos 
shall  be  composition   "D",    half  hurd. 

(b)  Ca_stin^.  -  Castings   shall  conform  to  Federal  Specification 
Q,Q-B-621  and  Erruta  1  d:.ted  February  I934  for  "Brass,  Commercial  end  Taval ; 
Castings",  Composition  "B"    (Coraimercial  trass  castings). 

(c)  Pipe.    -  Pipe  shall  confor--  to  Federal  Specification  T,7-F-351 
and  Err  ta  1  dated  October   I930  for  "Pip^  Brass,  Seamless,   Iron-Pipe  Size, 
Stcind.rd  and  Extra -Strong" ,  Grade   "A". 

(d )  Pipe  Fittingrs.-  Pipe  fittings  shall   conform  to  Federal 
Specification  ',7W-P-44b  for   "Pipe-fittings;  Brass  oi-  Bro-ze   (Threaded),    125- 
pound",   or  to  Federal  Specification  Tfl-P-U''A  for   "Pipe-Fittings;  Bronze 
(Thireaded),   250  pound",   as  specified  or  required. 

(>-Ph,     SOLDER 

(a)  Solder  shall  conform  to  Federal  Specification  5,^-S-571  for 
"Solder;  Tin-Lead",  Grade  "A"  or  "C"  as  specified  or  otherwise  required. 

(b)  Solder  for  Brazing  shall  conform,  to  Federal  Specification 
0.0,-3-551  for  "Soldar;  Bri.izing",  of  composition  as  specified  or  otherwise 
directed. 

(c)  Silver  Solder  shall  conform  to  Federal  Specif ic^it ion  Q0,-S-5^1^ 
and  Amendment  1  dated  June  I938  for  "Solder;  Silver",  Grade  t-.s   required. 

6-25.  BABBITT  IJF::T\L,  -  Babbitt  metal  shall  conform  to  Federal  Speci- 
fication :iO,-M-l6l  for  "Metal,  Antifriction;  Castings  and  Ingtos",  Grade  3» 
unless  otherwise  specified  or  required. 

6-2f).  ZINC.  -  Zinc  shall  conform  to  Federal  Specification  Q.^-Z-35^ 
for  "Zinc;  Slab  (Spolter)",  Grade  "D". 

6-27.  LEAD.  -  Lead  shall  conform  to  Federal  Specification  ^Ci-L-171 
for  "Le.d;  Pig",  Grade  "A", 


6-5 


6-28.  RUBBER  FILLER  FOR  CONCRETE  EXPANSION  JOINTS. 

(a)  Cold  Psiu-ed  compound  shall  consist  of  a  mixture  of  an  aqeous 
dispersion  of  fu^ber ,  baring  a  solid  content  of  not  less  than  50  nor  more 
than  70  percent,  mixed  with  an  inert  material  having  a  high  surface  area  and 
which  will  not  disintegrate  through  weathering.  It  shall  be  readily  poured 
into  the  prescribed  joints,  shdll  set  sufficiently  within  one  hour  to  pre- 
vent infiltration  of  moisture  or  other  foreign  substances,  and  shall  proper- 
ly solidify  or  set  within  2k   hours  after  mixing  to  completely  seal  the 
joint  and  adhere  to  its  concrete  or  steel  surfaces.  When  kept  at  JO   degrees 
r.  the  joint  shall  be  capable  of  being  compressed  at  a  rate  of  1/10  inch 
per  minute  to  50  percent  of  its  unstressed  thickness  and  then  elongated  to  a 
thickness  50  percent  greater  than  its  unstressed  thickness  for  3  cycles 
without  showing  any  break  or  crack  in  the  bond  between  the  joint  material  and 
the  concrete  or  in  the  joint  material  itself.  Bond  at  70"degrees  F.  shall 
not  be  affected  by  subjecting  the  joint  to  a  temperature  of  I50  degrees  F. 
for  96  continuous  hours  and  then  cooling  to  70  degrees  F. ,  nor  by  freezing  the 
water-saturated  joint  for  24  hours  at  a  temperature  of  70  degrees  F.  The 
material  shall  be  similar  and  equal  to  "Joint  Lok"  as  manufactured  by  Rubber 
Associates,  Inc..  New  York  City. 

(b)  Hot  Poured 

Compound  shall  be  a  thermoplaatic  rubbery,  resilient,  adhesive 
material,  suitable  for  being  readily  poured  into  the  joint  at  a  temperature 
of  40O-450  degrees  F. ,  and  of  quick-setting  type.  The  material  shall  remain 
homogeneous  after  prolonged  heating  at  temperatures  not  lower  than  45^  degrees 
F. ,  with  no  material  change  in  character  or  viscosity.  When  poured,  it  shall 
solidify  within  1  hour,  shall  adhere  tightly  to  concrete,  steel  and  bitumi- 
nous surfaces,  shall  remain  adhesive  and  resilient  after  prolonged  exposure 
to  freezing  temperatures  and  to  weathering,  and  shall  be  unaffected  by  dilute 
or  concentrated  solutions  of  calciiim  chloride.  It  shall  have  a  softening 
point  (Ring  and  Ball  A.A.S.?T.O.  T-53)  of  not  less  than  80  degrees  C.  nor 
more  than  95  degrees  C.  The  material  shall  be  similcir  and  equal  to  "Ther- 
moplastic" as  obtainable  from  Dispersion  Prove s s es ,  Inc.,  Naugatuck, 
Connecticut,  or  Rubber  Associates,  Inc.,  New  York,  or  "Seals"  as  manufactured 
by  Solvents  and  Plastics  Co.,  Louisville,  Ky. 

.  6-29.  LIME.   -  Li^je  shall  conform  in  all  respects  to  Federal  Specifi- 
cations SS-L-351,  for  "Lime;  Hydrated  (for)  Structural  Purposes",  Type  "L!"  or 
"F"  as  specified,  or  required. 

6-30.  PUTTY.  -  Putty  for  glazing  shall  conform  in  all  respects  to 
Federal  Specification  TT-I-791a,  "Putty;  I^ajre-Lineseed-Oil ,  (for)  Wood  Sash- 
Glazing",  or  TT-P-78I  "Putty  and  Elastic  Compound;  for  Metal  Sash-Glaxing" . 

6-31.  PLASTIC  CORK. 

(a)  General.  -  Plastic  cork  filler  or  insulation  shall  consist  of 
granulated  cork,  asbestos  fiber,  and  bituminous  binder,  thoroughly  mixed,  and 
thinned  with  high  volatile  naptha  to  a  suitable  consistendy  for  application  to 
concrete,  metal,  wood  and  expanded  metal  lath,  and  shall  have  an  adhesive  value 
not  less  than  its  internal  strength  of  coneslon  when  thoroughly  set  and  dry. 

(b)  As  taken  from  the  container,  the  m.^terial  shall  be  homogeneous 
and  show  no  separation  of  ingredients  that  cannot  be  readily  overcome  by  stir- 
ring. The  cork  content  shall  be  no  less  than  67  percent  by  volume  and  the 
whole  shall  pass  a  No.  6  mesh  sieve.  The  volatile  material 
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shall  not   exceed  55   percent  by  weif^ht.     Not  more  than  JO  percent  by  weight 
shall  be   insoluble  in  carbon  bisulphide,    i^nd  such  insolubles  shall  be 
wholly  cork  and  asbestos  fiber.     After  evaporation  of  the  solvent,   the 
soluble  matter  shall  have  a  softening  point  at  not  lower   than  I65  degrees 
F. ,  and  shall  show  a   penetration  of  from  8   to  20  at  77  degrees  F,   when 
tested   in  accordance  with  A.S.T.M.  Specification  D-5-?5  for   "Penetration 
of  Bituminous  ^feterials", 

6-32.     PREFORf.ffiD  JOINT  FILLEP.      Preformed  joint  filler  shall  be  cork 
conforming  to  Federal  Specification  HH-F-341  for   "Filler,  Ex pans ion -Jo  int. 
Preformed;  Nox-Extruding  and  Resilient-Types   (For  Concrete)."     Type  II 
self -expanding  cork,   1   inch  thick. 

6-33.  SPECIAL  Bituminous  cement. 

(a)  Type  "A".  -  Type  "A"  shall  be  an  internal  set-up  cement  of 
asphaltic  base,  composed  of  a  liquid  asphaltic  fluxing  agent  with  an  ad- 
mixture of  powdered  asphalt,  nsbestos  fiber  and  other  suitable  inogranic 
fillers.  When  mixed  in  the  proper  proportions,  the  cement  shall  be  suit- 
able for  proper  trowel  application,  and  shall  harden  to  a  consistency  as 
specified  in  subparagraph  (3)  below: 

(1)  The  material  shall  be  supplied  in  containers  of  proper 
relative  size  to  apportion  batches  with  the  desired  troweling  consist- 
ency. The  liquid  asphaltic  fluxing  agent  shall  be  a  smooth  uniform  rrii- 
ture,  not  thickened  or  livered,  and  showing  no  separation  which  cannot  be 
easily  overcome  by  stirring.  The  powdered  cement  shall  be  a  uniform  mix 
containing  no  matted  lumps  of  fibre. 

(2)  When  mixed  in  the  proportions  recommended  by  the  manufact- 
urer, the  cement  shall  yield  no  less  than  80  percent  of  non-volatile 
matter  when  10  grams  are  heated  in  an  oven  at  I05  to  110  degrees  Centigrade 
for  24  hours. 

(3)  When  tested  in  accordance  with  A.S.T.M.  Specification  D-5-24 
for  "Penetration  of  Bituminous  Materials".  The  above  mixture  shall  have 
the  following  characteristics: 

Immediately  after  mixing,  using  a  5/8  inch  diameter  steel  ball, 
114  grams,  5  seconds,  the  mixture  sh-^ll  permit  a  penetration  greater  than 
300.  The  same  specimen,  after  a  lapse  of  24  hours  at  25  degrees  C.  under 
water,  shall  permit  a  needle  penetration,  100  grams,  5  seconds,  of  not 
more  than  100.  The  same  specimen  after  a  lapse  of  30  d^ys  at  25  degrees  C. 
under  water  shall  permit  a  needle  penetration,  100  grams,  5  seconds,  of  not 
more  than  50» 

(b)  Type  "B*.  -  Type  "B"  bituminous  cement  shall  be  an  internal 
set-up  cement  as  specified  for  Type  "A"  except  that,  when  mixed  in  the  proper 
proportions,  it  shall  yield  not  less  than  35  peroent  of  nonvolatile  matta* 
when  10  grams  are  heated  in  an  oven  at  I05  to  110  degrees  C  for  24  hours. 

(c )  Type  "C".  -  Type  "C*  cement  shall  be  an  internal  set-up  cement 
as  specified  for  Type  "A",  except  that  it  shall  have  a  melting  point  of 
between  120  and  I30  degrees  F. ,  and  shall  have  a  needle  penetration  of  77 
degrees  F.  ,  of  not  less  than  SO. 

6-34.   STEEL  PIPE  AND  FITTINGS. 

(a)  Welded  or  Seamless  Steel  Pipe,  Black  or  Galvanized,  class 
and  coating  specified  or  required,  shall  be  of  standard  commercial  grade 
and  sizes  in  conformity  with  Federal  Specification  WW-P-403a  ^or  'K.pe? 
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steel  and  Ferrous  Alley,  Wrought,  Iron-Fipe  Size",  except  that  test  will 
not  be  required.  Open  ends  shall  be  reamed.  The  pipe  shnll  be  straight, 
clean  ,  and  free  from  scale,  rust,  oil  or  other  foreign  matter.   When  listed 
on  bills  of  material,  random  lengths  may  be  furnished. 

(b)  Fittings.  -  Screwed  fittings  shall  be  of  standard  weight, 
malleable  iron,  conforming  to  Federal  Specification  WW-P-521a  for  "Pipe 
Fittings;  Malleable-Iron  (Threaded),  I5C  pounds",  galvanizod,  plain  screw 
type.   All  fittings  shall  be  of  the  sane  weight  or  grade  as  the  pipe  with 
which  they  are  used. 

6-35.  WROUGHT  IRON  PIPE  AND  FITTINGS.  -  Wrought  iron  pipe  and  fittings 
shall  conform  to  Federal  Specification  WW-P-441a  ^or  "pipe;  Wi*ought-Iron, 
Welded,  Black  and  Zinc -Coated" ^  of  the  class  and  siz  s  as  indicated  or 
required.   Open  ends  shall  be  reamed.  The  requirements  in  the  specifi- 
cationS  for  fittings  for  steel  pipe  sh.-.ll  apply  also  to  fittings  for  wrDi:£ht 
iron  pipe, 

6-36.   CAST  IRON  PIPE  kW   FITTIM^S. 

(a)  C;j3t  iron  soil  pipe  shall  conform  to  Federal  Specification 
WW_P-401  for  "Pipe  and  Pipe-Fittings ;  Soil,  Cast  Iron".   When  threaded  pipe 
is  required  in  lieu  of  b?ll  and  spigot,  pipe  shall  conform  to  Federal  Speci- 
fication WW-P-356  for  "Pipe,  Cast-iron:  Drainage,  Vent,  and  Waste  (Threaded). 
Flanged  pipe  shall  conform  to  American  Standards,  class  as  indicated  or 
required. 

(b)  Threaded  Fittings  shall  conform  to  Federal  Specification 
WW-P-501a  for  "Pipe-Fittings :  Cast  Iron(Threeded)"  of  type  and  class  as 
shown  or  required. 

(c )  Flanged  Fittings  shall  conform  to  A^raerican  Standards,  cluss 
as  indicated  or  required. 

6-37.  EMBEDDED  HANGER  SUPPORTS. 

(a)  Bnbedded  Inserts  for  pipe  supports  shall  be  threaded  rods 
similar  and  equal  to  the  adjustable  loop  type  manufactured  by  the  Grinnel 
Company,  of  the  sizes  required, 

(b)  Expansion  Shields  and  Sleeves  for  Pipe  Supports  shall  be  for 
threaded  rods  Of  the  sizes  shown  on  the  drawings,  and  of  the  type  approved 
by  the  contracting  officer, 

6-38.   STiiND/J^D  BOLTS,  SCRKffS,  AND  PlfB. 

(a)  Bolts,  Nuts  and  Studs  shall  conform  to  Federal  Specification 
FF-B-571a  and  Amendment  1,  dated  \pril  1935,  for  "Bolts;  Nutsj  Studs;  and  , 
Tap-Rivets  (and  material  for  same).  Unless  otherwise  specified  or  required, 
bolts  shall  be  of  Type  ■B-2"  and  nuts  of  Class  "C"  steel.  Type  "A-S",  with 
Class  3  medium  fit.  Zinc  or  cadmium  coated  bolts  shall  be  furnished  where 
specified,  indie  ted  or  required, 

(b)  Machine  and  Set  Screws  shall  conform  to  Federal  Specifica- 
tion FF-S-91  for  "screws,  Machine:  (including  Screws,  Set)"  Class  3  medium 
fit,  unless  otherwise  specified.  Machine  screws  shall  be  of  the  type  and 
material  required.  Set  screws  less  than  J/Q   inch  in  diameter  shall  be 
Type  "D",  and  those  3/3  inch  in  diameter  and  over  shall  be  of  Type  "G" 
unless  otherwise  specified  or  required.  Four  vn:enches  shall  be  furnished 
for  each  size  of  bolts  and  machine  screws. 

(c)  Split  Cotter  Pins  shall  conform  to  Federal  Specification 
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rF-P-363  for  "Fins:  Cotter  Split"   of   the  tyre  as  required. 

6-39.      ^CK  WASHER3.   -  Lock  washers  shall   be  of  the   "Kantlink"    type 
and  shall  conform  to  the  S.A.E.    st  ndard  dimensions  and  requirements,   for 
I'jck  weshers  of  regular  section.     I^fcterial  shall  be  either  S.   \.   E.   Xloj5 
or  S.   A.   E.    I060. 

6-40.     STEEL  WIRE  ROPE.    -  Steel  wire  rope  shall  conform  to  Federal 
Specifications  RR-R-'^Tl  and  Ajnendment   3«  dated  August  1939*   for   "Rope; 
Wire"   of  sizes  and   types  ^s  specified  or  otherwise  required. 

6-41.     CHAINS  AM)  ATTACHT-SNTS.   -  Chains  and  attachments   shell  conform 
to  Federal  Specification  RR-C-271  and  Amendment   2  dated  November   1934.   for 
"Chain  and  Attachments:  Standard,  Miscellaneous*.     Chains  shall   be  Type 
"A",   Grade  "II",   and  as  otherwise  spscified. 

6-42.     FLOOR  PLATIKG.    -  Floor  Plating  indicated  on   the  drawings  shall 
be  of  carbon  steel  of  the  thickness  specified  oi*  resquired,  with  a     raised 
pattern  on  one  side  which  will   provide  a   non-skid  surface   in  any  direction.      J 
The  reverse  side  of  the  plates   shall  be  smooth.     The  specified   thickness  ■ 

of  the  plate  shall   be  exclusive  of  the  raised  pattern,  which  shall  project 
not  less   than  5/^4-inch  and   shall  have  a   top  free  from  sharp  corners. 
They  shtll   be  closely  spaced  so   that  the   foot  will  always  le   in  contact 
with  several  of  the  raised  portions. 

6-43.     TILES  FOR  GAGES.   -  Tile  for  Gages  shall  be  5   inch  by     11-7/3 
inch  by  3-3/4  inch  vitrified  fire  clay,   ceramic  glaze     load  bearing  tile. 
Variation  in  face  dimensions   shall  be  r.oL   greater  than  I/I6   inch  in  length 
and  1/32  inch  in  width.   Tile  units  shall   be  glossy  white  gazed  on  the 
fac:-  with  corrugated  sides  and  back.     They  shall  produce  e  cle^r  ranging 
sound  when     tapped  with  a  metal  hammer,   and  shall  be  free  from  chirring, 
spalls,   blisters,   and   hair  cracks.     Num.bers  and  graduations   in  glossy 
black  as  required  shall  be  accurately  and   permanently  fused   into  the  glazed 
face  of  the  respective  units. 

6-44.      B.XK  y/ATSR  TRAP  DRAirS.   -  Back  Xater   trap  drcins   shi.ll  be  of 
the  flapper  valve  type,  of   the  sizps   specified  or  required.     The  drains 
shall  h-ive  a  heavy  cast   iron  body  and   be  supplied  with  a  he::vy  c.-st  iron 
strainer.     The  back  water  valves  sk^ll  be  of  brass.     The  flapper  shall 
seat   in  ar   inclined  position  and  the  valve  sh.ll  be  so  pl3c=d   that  its 
o^-ening  will  be  always  subrer£:ed. 

6-45.     SPRINGS  sh.ll   conform  to  A.S.T.T'.  Specification  A-6I-39  for 
Holical  Steel  Springs  for  Rdlways". 

6-46.     RUBBER. 

(a)     'A^'jlded  Rubber  Seals  shall  be  of  the  sizes  end  sh.^pes  inc^icated. 
They  sh^ll  be  reinforced  with  not    lo-^s   V:en  k  rlys  of  18  ounce  rer  square 
yard  cotton  duck  embedded   in  and  following  the  contour     of  the  finished 
seal  near  the  center  of  its   thickness.     The  rubber  compound  sh^ll  he.ve  the 
following:  physical  rroperties: 

Tensile  Strength        3,000  po'.:nds  per  sq.in. 

ElorgBt:on  3^0  percent 

Durometer  ".hardness  6c   to  67,3  for  exposed   surf.ces 
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(b)  Rubberized  Fabric  Seal  shall  be  of  the  dimensions  specified 
or  required,   and   shall  conform  to  Federal  Specification  HH-P-I56  for 
■Belting:  Conveyor   (Rubber)",   Type  "A", 

(c)  Rubber  cushions  shall  be  of  the  dimensions  Sfecified  or 
required  and  shall  conform  to  Federal  Specificuti  n  HH-P-I56  for   "Packing 
and  Gaskets;  Rubber,  Moulded,  Sheet,  aiid  Strip",  Grade   "A", 

6-47.     ciASKSTS. 

(a)  Facing  for  oil  lines  shall  conform  to  Federal  Specification 
HH-G-46  for  "Ricking;  Asbestos,  Sheet,  Compressed", 

(b)  Copper  Asbestos  Gaskets  shall  conform  to  Federal  Specifi- 
cation HH-G-101  for  "Gaskets;  Metallic -Encased" ,  Type  "A",  double  jacketed, 
1/3  inch  thick, 

(c)  Low  Pressure  Gaskets  I/32  to  1/3  inch  thick,  for  air,  oil 
or  water  lines  of  less  th^n  125  pounds  per  square  inch  pressure,  shall  be 
similar  and  equal  to  Type  "CC"  sheet  packing  as  manufactured  by  the  Crane 
Company, 

6-48.  FELT.   -  Felt  Shall  conform  to  the  requirements  of  the  S.A.E. 
Standard  Felt  Specifications;  for  the  oil  retainer  w;shers,  S.A.E.  No.  f6 
"Extra  Firm  Pad"  100  percent  wool  fiber;  and  for  the  oil  gaskets,  S.A.E. 
No.*F15  "Firm  Pad"  60  percent  wool  and  40  percent  cotton  fiber. 

6-49,   IRSSSURE  LUBRICATION  FITTINGS.  -  Pressure  lubrication  fittings 
shall  be  of  uniform  and  standard  pattern  similar  and  emal  to  "Alemite" 
pin  type  unless  otherwise  specified,  authorized  or  required. 

6-50.   HRE33URE  LUBRICANTS,  -  Grease  for  pressure  lubrication,  shall 
confer"^  to  Fedaral  Specification  VV-G-681  for"Grease;  Lubricating,  Mineral", 
"Medium"  grade, 

6-51,  TIL?:  GAGES,  - 

(a)  Two  tile  gages  accurately  grnduiited  in  feet  and  tenth  shall 
be  constructed  in  recesses  provided  therefor  in  the  masonry  walls,  supp- 
le'^ental  drawings  sho.ving  required  markings  and  details  of  placement  will 
be  provided  later.  The  tiles  shall  be  soaked  in  clean  water  for  not  less 
t'h.n  24  hou-s  irn-nediately  before  placing.  They  shall  be  imbedded  in  white 
cedent  mortar,  with  sand  content  as  directed  by  the  contracting  officer, 
completely  filling  the  recess  and  all  joints  and  air  cells  in  the  tiles. 
Horizontal  joints  shall  be  1/8  inch  and  vertical  Joints  i/l6  inch  in  width. 
All  joints  shall  be  netly  pdnted  with  neat  77hite  cement  mortar.  Upon 
completion  the  entire  surface  of  the  gage  shall  be  thoroughly  cleaned  with 
a  weak  solution  of  muriatic  acid, 

(b)   Pfeiyment  will  be  made  at  the  contract  price  per  linear  foot 
for  "Tile  Gage,"  which  prico  will  include  the  gages  constructed,  secured 
in  place,  neatly  finished  and  cleaned. 

6-52.   PIPE  K.ANDRAILDJG.  - 

(a)  All  handrailing  shall  be  of  standard  steel  ripe  conforming 
to  paragraph  7-34.  dim.ensioned  and  supported  as  indicated  on  the  drawings. 
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Fittings  shall  be  of  malleable  iron,  ball  pattern  and  shall  have  pinned 
slip  joints. 

(b)  Payment  will  be  rruide  at  the  contract  price  per  linear 
foot  for  "Handrailing ;  Steel  Pipe,"  measured  along  the  top  rail  between 
centers  of  posts  at  ends  of  each  section.  The  contract  price  will  in- 
clude the  attaching  flanges,  fittings  pins,  and  anchor  bolts, 

6-53.  MEAoUREMEOT  AND  PAYMEI?!'. 

(a)  All  metal  work  for  which  payment  is  not  otherwise  specifi- 
cally provided  will  be  paid  for  by  the  pound  -.3  determined  by  either  scale 
weight  or  computed  wei  ht  per  fabricated  peice  for  the  vc^rious  metals 
classified  on  the  drawings.  All  computed  weights  for  payment  will  be 
based  on  the  dimensions  indicated  on  the  drawings.  The  contract  prices  will 
cover  all  necessary  material  and  work  for  placing*  fabricating  and  painting 
the  metals  and  for  providing  any  other  protective  coatings  where  specified. 
Payment  for  all  bolts,  nuts,  pins,  washers,  expansion  bolts,  drift  bolts 
and  spikes  three-eights  inch  in  diameter  and  ovei'  will  be  made  at  the 
contract  price  per  pound  for  "Forgings;  Steel",  unless  otherwise  specifi- 
cally provided.  Babbitt,  lead,  zinc  and  other  non-ferrous  metals  for 
which  payment  is  not  otherwise  provided  will  be  paid  for  as  "Miscellaneous 
Nbn-Ferrous  Metals". 

(b)  The  weights  of  structural  steel  members  and  of  castings  shall 
be  calculated  according  to  the  American  Institute  of  Steel  Construction 
Code  of  Standard  Practice,  as  revised  in  January  1934t  under  the  title; 
■Section  3,  Invoicing".  Sub-title:  "(a)  Weights",  and  printed  on  page  239 
of  the  A.i.s.C,  Manual  "Steel  Construction",  edition  of  January  1934* 

except  that  the  allowance  for  over-run  of  castings  shall  be  f:ve  percent  (5^)» 
and  except  that  no  weight  allowance  will  be  made  for  painting  but  the  cost 
of  painting  shall  be  included  in  the  contract  unit  prices  unless  otherwise 
specified. 

(c )  The  weights  of  all  other  parts  shall  be  calculated  from  the 
net  dimensions  shown  on  the  approved  shop  drawings,  but  without  'ieductions 
for  key-seats,  bolt-holes,  cotter-pin  holes,  oil  groovec  or  similar  minor 
cuts;  such  parts  are  those  ra£.de  of  nickel  stool,  chrome-nickel  steel,  cold 
rolled  steel,  bronze,  or  other  metals,  including  f orgings ,  shafts,  bushings, 
wheels,  pins,  axles,  and  miscellaneous  machined  parts.  No  weight  allowance 
for  painting  of  the  parts  described  in  this  subparagraph  will  be  made  and 
the  cost  of  painting  such  parts  shall  be  included  in  the  contract  unit 
prices. 

(d)  Unit  weights  for  metal  work  cl-ssified  and  paid  for  by 
weight  as  specified  in  this  paragraph  ^hall  be  as  follows: 

Nickel  Steel 

Chrome  nickel  steel 

Iron  Castings 

Bronze,  brass  and  copper 

Babbitt  metal 

Lead 

All  other  metals 

(e)  All  other  materials  for  which  paynent  is  not  specifically 
provided  elsewhere  will  be  paid  for  on  the  basis  of  the  respective  unit 
measures,  as  listed  in  the  schedules  at  the  contract  unit  prices. 

(f)  The  contractor  shall  submit  to  the  contr;>.cting  off:-!cr 
calculated  bills  of  materials  in  quadruplicate,  showiiifi  in  detail  the 
material  actually  incorporated  in  the  finished  apparatus.  These  bills 
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of  material  shall  be  prepared  from  the  final  shop  drawings,  and  shall  be 
figxxred  according  to  the  procedure  described  above. 

(g)  Rirtial  Payment*  Unless  otherwise  specified,  estimates  will 
be  giren  for  6o  percent  of  the  contract  prices  for  all  metal  work  delivered 
and  accepted  at  the  site  of  the  work,  for  which  payment  is  on  a  pound  price 
basis,  provided  such  material  be  stored  and  protected  from  deterioration 
in  a  manner  satisfactory  to  the  contracting  officer.  The  remaining  40  per- 
cent will  be  estimated  when  the  material  is  incorporated  in  the  work  and 
accepted.  If  any  material  so  stored  and  pertly  paid  for,  be  not  kept  pro- 
tected in  a  manner  satisfactory  to  the  contracting  officer,  no  further 
partial  payments  on  metal  work  as  provided  for  in  this  paragraph  will  be 
made  and  the  material  will  be  kept  protected  by  the  contracting  officer 
at  the  expense  of  the  contractor. 


6-12 


Speeificationst  Point  Rockway  Lock  -  Point  Rockway  Canal 

SECTION  VII  -  METALWORK  FABRICATION,  ASSEMBLY,  TESTS,  TRIALS 
MISCELLANEOUS  PROVISIONS,  AND  MEASURE-IErTr 


7-01.  -GENERAL  WORKI.IANSHIP.  Before  laying  out  or  working  in  any 
way  material  shall  be  thoroughly  straightened  by  methods  that  will  not 
result  in  injury.  Finished  members  shall  be  free  from  kinks,  bends, 
or  winds.  Shearing  shall  be  neatly  and  accurately  done,  and  all  portions 
of  the  work  neatly  finished.  Re-entrant  cuts  shall  be  made  in  the  best 
possible  manner;  where  they  cannot  be  made  by  shearing,  a  rectangular 
punch  may  be  used.  Comers  shall  be  square  and  true.  Where  approved 
by  the  contracting  officer,  flame  cutting  may  be  used  instead  of  shear- 
ing or  sawing.  All  places  where  flame  cutting  is  proposed  shall  be 
definitely  shown  on  all  shop  drawing  submitted  for  the  approval  of  the 
contracting  officer.  All  bends,  except  for  minor  details,  shall  be  made 
to  cast  iron  dies.  Where  heating  is  required,  precautions  shall  be  taken 
to  avoid  overheating  the  metal  and  it  shall  be  edlowed  to  cool  slowly. 
Babbitting  shall  be  done  in  accordance  with  the  best  modern  standard 
practice.  All  bolts,  nuts,  and  screws  shall  be  tight.  All  steel  floor 
plate  and  steel  floor  grating  shall  be  installed  flush  with  adjacent 
curb  surfaces. 

7-02.  RIVETING, 

(a)  Rivet  holes,  unless  otherwise  specified  or  authorized, 
shall  be  sub-punched  or  drilled  at  least  1/8  inch  smaller  than  the  nomi- 
nal size  of  the  rivet.  Holes  shedl  be  reamed  to  a  diameter  not  more  than 
l/l6  inch  greater  than  the  nominal  diameter  of  the  rivet.  Holes  for 
field  rivets  shall  be  reamed  after  the  woric  has  been  erected  and  bolted 
together  in  the  field,  but  may  be  reamed  in  the  shop  if  the  entire  work  is 
assembled.  All  reamed  holes  shall  be  perfectly  smooth,  showing  that  the 
reamers  have  touched  the  entire  circumference.  The  outside  burrs  on 
reamed  holes  shall  be  removed  to  the  extent  of  making  a  l/l6  inch  fillet. 
Where  reaming  is  not  required,  the  diameter  of  the  punch  shall  be  not 
more  than  l/l6  inch  greater  than  the  diameter  of  the  rivet;  nor  shall 

the  diameter  of  the  die  be  more  than  1/8  inch  greater  than  the  diameter 
of  the  punch.  Poor  matching  of  holes  will  be  cause  for  rejection.  Punch- 
ing shall  be  accurately  done.  Drifting  to  enlarge  unfair  holes  will  not 
be  allowed.  For  slight  mismatching,  reaming  to  a  larger  diameter  for 
the  next  standard  size  of  rivet  may  be  allowed.  Countersinking  shall 
be  neatly  done, 

(b)  Rivets.  -  The  size  of  rivets  specified  or  required  in- 
dicates the  actual  size  of  the  cold  rivets  before  heating.  Rivets  shall  be 
hot  driven  with  pressure  tools  wherever  possible.  Hand  driving  may  be  re- 
sorted to  only  in  such  places  as  are  inaccessible  to  pneumatic  tools. 
Rivets  shall  be  free  from  slag  and  adhesive  material;3,  and  have  heads  of 
approved  shape,  full  size,  and  concentric  with  shank.  When  driven, 
rivets  shall  completely  fill  the  holes  and  be  neat  and  finished.  Re- 
cupping  or  calking  shall  not  be  done.  Loose,  burned,  or  otherwise 
defective  rivets  shall  be  cut  out  and  replaced.  In  cutting  out  rivets, 
care  shall  be  exercised  to  avoid  injury  to  the  adjacent  metal.  If  neces- 
sary, they  shall  be  drilled  out.  Unless  otherwise  specified  or  author- 
ized, all  countersunk  rivets  shall  be  chipped  or  ground  flush.  Rivets 
shall  be  uniformly  heated  to  a  light  cherry  red  heat  in  a  gas,  oil,  or 
electric  furnace  so  constructed  that  it  can  be  adjusted  to  the  proper 

7-1 


temperature,  except  that  coal  or  coke  of  approved  quality  may  be  used 
for  heating  field  rivets, 

7-03,  SPECIAL  BOLTS.  -  Special  bolts  shall  conform  to  Federal 
Specification  FF-B-571a,  for  "Bolts;  Nuts;  Studs;  and  Tap  Rivets  (and 
material  for  same)"  with  diamensions  and  fits  as  specified  below  for  the 
respective  applications.  Bolt  diameters  specified  are  those  for  .tandard 
nuts;  where  special  wrenches  are  required  at  least  2  of  each  si-^e  shall 
be  furnished, 

(1)  Bolts  for  Machinery  Connections.  Bolts  and  nuts  for 
electrical  machinery  shall  have  class  2  free  fit.  Where  operating  machin- 
ery connections  are  made  with  spot  faced  and  reamed  holes,  turned  bolts 
shall  be  supplied,  finished  all  over,  with  type  ■B-3"  heads  and  type 
"A-3"  nuts  with  class  3  medium  fit.  The  body  diameter  shall  be  l/l6 

inch  larger  than  the  threaded  portion,  and  the  unthreaded  portion  shall 
be  l/l6  inch  to  1/8  inch  shorter  than  the  thickness  of  the  connected 
members.  The  bolts  shall  be  fitted  into  holes  reamed  to  provide  0.010 
inch  clearance, 

(2)  Turned  Bolts  for  Structural  Connections  shall  be 
finished  all  over,  with  type  "B-3"  heads  and  type  ■A-3"  nuts.  The  body 
diameter  shall  be  l/l6  inch  larger  than  the  nominal  size  for  a  rivet 
connection  and  at  least  l/l6  inch  larf.er  than  the  diameter  of  the  threaded 
portion.  The  unthreaded  portion  shall  be  l/l6  inch  to  1/8  inch  longer 
than  the  thickness  of  the  connected  members.  Bolt  holes  shall  be  reamed 
normal  to  the  member  during  assembly  to  provp.de  a  drive  fit  for  the 
bolts, 

7-04,  WASHERS.  -  Washers  of  not  less  than  1/8  inch  thickness  shall 
be  used  under  all  nuts  except  irtiere  holes  are  spot  faced  and  unless 
otherwise  specified,  or  required.  Cut  washers  shall  be  of  structural 
steel  and  Ogee  washers  of  cast  iron. 

7-05.  WELDING, 

(a)  General* 

(1)  Unless  otherwise  authorized,  all  welding  shall  be 
by  the  shielded  electric  arc  welding  process  and  shall  conform  to  the 
provisions  of  the  current  specifications  of  the  American  Welding  Society 
applicable  *o  the  -work  to  be  done,  as  determined  by  the  contracting  of- 
ficer, and  as  further  specified  below.  Welding  operators  shall  be  qual- 
ified, at  the  expense  of  the  contractor,  as  required  by  the  specifications 
of  either  the  American  Welding  Society,  the  U,  S,  Navy  Department  Bureau 
of  Construction  and  Repair,  or  the  U.  S.  Bures^u  of  Navigation  and  Steam- 
boat Inspection,  and  the  contractor  shall  certify  by  name  to  the  con- 
tracting officer  the  welding  operators  so  qualified,  and  the  code  under 
which  qualified.  In  no  case  shall  welding  be  done  when  the  teii5)erature 
of  the  metal  is  below  10  degrees  F,  or  when  inclement  weather  or  physical 
conditions  are  such  as  may,  in  the  opinion  of  the  contracting  officer, 
be  unsuitable  and  iii?)air  the  efficiency  of  the  welder  in  making  acceptable 
welds,  unless  approved  steps  are  taken  to  correct  such  conditions, 

(2)  Inspection.  The  inspectors  shall  have  the  right 
to  cut  coupons  from  any  location  in  any  joint  for  testing.  Should  any 
2  coupons  cut  from  the  woiic  of  euay  welder  show  strengths  under  test  less 
than  that  of  the  base  metal,  it  will  be  considered  evidence  of  negli- 
gence or  incompetence  and  such  welder  shall  be  permanently  removed  from 
the  work. 
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(b)  Filler  Metal.  - 

(1)  Unless  otherwise  specified  or  authorized  all  de- 
posited weld  metal  shedl  have  elastic  limits  and  ultimate  tensile 
strengths  not  less  than  those  of  the  respective  base  lastals;  elongation 
within  3  per  cent  of  that  of  the  ta.=;e  metal;  and  cher.ical  composition 
similar  to  that  of  the  base  metal.  These  properties  shall  be  determined 
by  testing  in  accordance  with  the  applicable  provisions  of  the  current 
specifications  of  the  American  Welding  Society. 

(2)  Welding  Electrodes  and  rods  shall  be  of  type  and 
grade  as  approved  by  the  contracting  officer  and  of  such  chemical  com- 
position and  physical  properties  as  will  produce  the  characteristics 
specified  above  and  so  adapted  to  the  base  lastal  and  thickness  of  parts 
to  be  welded  as  will  insure  effective  penetration  and  an  intimate  uni- 
form fusion  of  the  filler  and  base  metals.  The  electrodes  and  coating 
shall  conform  in  dimensions  and  physical  characteristics  to  applicable 
proYisions  of  the  current  specifications  of  the  American  Welding  Society. 

(c)  Special  Workmanship  Requirements. 

(1)  Welding  Procedure,  The  contractor  shall  prepare 
his  own  schedule  of  welding  procedure  for  each  structure  to  be  welded, 
and  shall  sutmit  the  procedure  to  the  contracting  officer  for  approval. 
The  procedure  shall  be  in  accordance  with  best  modem  standard  welding 
practice,  as  approved  by  the  contracting  officer,  and  shall  be  such  as 
to  minimize  locked-up  stresses  and  distortion  of  the  finished  members  of 
the  structure.  No  welding  shall  be  done  on  any  structxire  until  the  pro- 
cedure for  that  structure  has  been  approved.  Approval  of  any  procedure, 
however,  will  not  relieve  the  contractor  of  the  sole  responsibility  for 
its  adequacy  for  producing  a  finished  structure  meeting  all  requirenients 
of  these  specifications. 

(2)  Welds.  A  wandering  or  skip  sequence  of  welding 
shall  be  used  on  eill  passes  of  welded  joints.  The  maximum  length  of 
bead,  laid  in  any  one  continuous  or  skip  pass  shall  be  that  which  can  be 
laid  with  one  electrode.  Welds  shall  be  of  the  type,  size  and  dimensions 
as  shown  on  supplemental  detail  drawings  to  be  furnished  later  by  the 
Government.  Welds,  3/8  inch  and  larger,  shall  be  made  in  not  less  than 

2  passes;  and,  unless  otherwise  specified  or  authorized,  shall  in  general 
be  made  with  one .pass  for  each  1/8  inch  thickness  of  base  metal,  exclusive 
of  back  bead.  No  electrodes  larger  than  1/4  inch  in  nominal  diameter 
shall  be  used  unless  authorized  by  the  contracting  officer.  In  all  weld- 
ing, the  application  of  the  first  pass  shall  be  given  special  attention 
to  insure  satisfactory  penetration  and  fusion  of  the  filler  and  base 
metals. 

(3)  Assembling  Devices  and  Ten^jorary  Connections. 
Preparatory  for  welding,  the  assembled  elements  of  members  shall  be  held 
rigidly  in  position  by  the  use  of  approved  devices  adapted  to  the  pur- 
pose, emd  capable  of  exerting  pressures  requisite  to  remove  local  dis- 
tortions and  compress  the  peu*ts  into  intimate  contact  except  wheire  root 
openings  are  required.  Bolts  may  be  used  for  temporary  connections  pro- 
vided that  the  bolt  holes  are  subsequently  filled  with  sound  weld  metal 
in  an  approved  manner  and  ground  flush  with  adjacent  base  metaJ.,  unless 
otherwise  authorized.  Welding  for  temporary  connections  and  bracing 
will  be  permitted  provided  that,  where  such  welded  connection  does  not 
fom  a  part  of  a  later  permanent  connection,  such  weld  metal  shall  be 
removed  approximately  flush  with  adjacent  base  metal  where  so  directed. 
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(d)  Flame  Cutting  shall  conform  to  the  applicable  provisions 
of  the  current  specif icatlcos  of  the  American  Welding  Society. 

7-06,  CORNER  PROTECTION,  -  Coping  curb  and  corner  protection  shall 
be  constructed  as  shovm  on  the  drawings. 

Sections  sheLLl  be  installed  true  in  alignment  and  elevation  so  as  to 
provide  a  unifoim  smooth  surface,  tangent  and  flush  with  the  adjoining 
concrete  surfaces.  The  concrete  in  contact  with  the  metal  and  embedding 
the  anchorage  shall  be  carefully  placed  and  thoroughly  spaded  to  prevent 
voids  or  honey  comb  pocket's. 

7-07,  METALLIC  COATINGS,  -  Zinc  coatings  shall  be  applied  in  a 
manner  and  q;f  a  thickness  and  quality  conforming  to  A.S.T.M.  Specification 
A  123-33  for  "Zinc  (hot  galvanized)  Coatings  on  Structural  Steel  Shapes, 
Plates,  Bars  and  their  Products."  Sherardizing  and  Cadiimi  plating  shall 
have  thickness  and  durability  equal  to  or  greater  than  Zinc  Coating  ap- 
plied as  specified  above. 

7-08,  MACHINE  WORK. 

(a)  General.  All  tolerances,  allowances  and  gages  for  metal 
fits  shall  conform  to  standards  as  approved  by  the  American  Standards 
Association,  December  1925»  Machine  work  shall  be  done  wherever  an  "f" 
or  any  word  denoting  machine  finish  appears  on  the  drawings  and  at  other 
places  where  necessary.  Where  the  "f"  follows  a  dimension,  both  surfaces 
from  which  it  is  measured  shall  be  machine  finished  so  that  they  will  be 
true  to  the  dimensions  shown.  All  finished  contact  or  bearing  surfaces 
shall  be  true  and  exact  to  secure  full  and  complete  contact.  In  machining 
and  grinding  fabricated  pieces  of  cold-rolled  steel,  cai*e  shall  be  exercised 
that  an  equal  thickness  of  the  surface  is  removed  from  all  sides. 
Journal  surfaces  shall  be  polished  and  all  surfaces  shall  be  finished 
with  sufficient  smoothness  and  accuracy  to  insure  proper  operation  when 
assembled.  All  parts  entering  any  machine  shall  be  carefully  and  ac- 
curately machined  and  all  like  parts  shall  be  interchangeable.  -Kll 
drilled  holes  for  anchor  bolts  shall  be  accurately  located  and  drilled 
from  templates, 

Cb)     Keys  and  Keyways  shall  conform  to  the  requirements  of 
the  American  Engin.^ering  Standards  Committee,  standards  of  1932 1  unless 
otherwise  specifier  or  required. 

(c)  Pin  Holes  shall  be  bored  true  to  gages,  smooth  and 
straight  and  at  right  angles  to  the  axis  of  the  member.  The  boring  shall 
be  done  aftpr  the  member  is  securely  fastened  in  position  by  bolts  or  riv- 
ets as  specified  or  otherwise  required. 

(d)  Protection  of  Machined  Surfaces,  All  machine  finished 
surfaces  shall  be  thoroughly  cleaned  of  foreign  matter  and  coated  with  a 
composition  of  white  lead  and  tallow  or  other  approved  slushing  grease 
for  protection  against  rust.  As  a  further  protection,  unassembled  pins 
and  bolts  shall  be  wrapped  with  burlap  to  prevent  the  removal  of  the 
coating, 

(e)  Lubrication,  provisions  for  lubrication  shall  be  in 
strict  accordance  with  the  arrangement  and  details  as  shown  on  the  draw- 
ings and  otherwise  where  necessary  to  properly  lubricate  moving  parts. 
Before  erection  or  assembly,  all  bearing  surfaces  shall  be  thoroughly 
cleaned  and  lubricated  with  approved  high  grade  oil.  After  assembly, 
all  lubricating  systems  shall  be  filled  with  a  suitable  approved  lubri- 
cant, 
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7-09.  UNTINISIiED  SURFACES.  -  So  far  as  practicable,  all  work  shall 
be  laid  out  to  secure  proper  matching  of  adjoining  unfinished  surfaces. 
Where  there  is  a  large  discrepancy  between  adjoining  unfinished  surfaces, 
they  shall  be  chipped  or  machined  to  secure  proper  alignment.  Un- 
finished surfaces  shall  be  true  to  the  lines  and  dimensions  shown  on 
the  drawings  and  shall  be  chipped  or  ground  free  of  all  projections  and 
rough  spots.  Depressions  or  holes  not  affecting  the  strength  or  useful- 
ness of  the  parts,  with  the  approval  of  the  inspector,  may  be  welded. 

7-10.  PART  IDE:?riFICATION  AND  WEIGHT  REQUIREMENTS.  -  Each  cast- 
ing shall  have  the  mark  number  and  the  heat  number  cast  upon  it.  Bach 
forging  shall  have  the  mark  number  stamped  upon  it.  Unless  otherwise 
authorized  by  the  contracting  officer,  the  scale  weight  of  each  casting 
or  forging  shall  be  within  5  per  cent  of  the  weight  as  calculated  from 
the  dimensions  on  the  drawings. 

7-11.   PATTERNS. 

(a)  A  complete  set  of  all  patterns,  core  boxes,  and  tem- 
plates for  all  parts  detailed  on  the  drawings  or  which  are  not  the 
standard  stock  product  of  a  commercial  manufacturer,  shall  become  the 
property  of  the  United  States,  and  shall  not  be  used  for  work  under  any 
other  contract  unless  specifically  authorized  or  directed  by  the  con- 
tracting officer.  Dimensions  of.  castings  shown  on  drawings  are  finished 
dimensions. 

(b)  Patterns  and  Core  Bpxes  for  the  various  parts  of  the 
v/ork  to  be  done  under  this  contract  shall  be  well  and  substantially 
made  from  thoroughly  seasoned  "Grade  (B)  or  Better"  northern  white  pine. 
Built-up  patterns  and  core  boxes  shall  be  securely  glued  and  screwed 
together.  Nailing  will  be  permitted  only  on  light  sections.  Screw 
holes  shall  be  countersunk  and  neatly  filled  with  wood  plugs.  Loose 
pieces  shall  be  either  dovetailed  or  fastened  with  pull-out  dowels,  and 
split  patterns  or  core  boxes  shall  have  metal  dowels  at  partings.  No 
skeleton  or  sweep  patterns  will  be  accepted. 

(c)  All  nail  and  tool  marks  on  molding  surfaces  shall  be 
filled  with  beeswax.  All  surfaces  shall  be  sanded  with  No.  0  grade 
sand  paper  and  finished  with  not  less  than  2  coats  of  shellac,  colored 
in  accordance  with  the  standard  for  pattern  colors  of  the  American 
Foundrymen's  Association. 

(d)  After  use,  all  patterns  and  core  boxes  required  to  be 
furnished  shall  be  thoroughly  cleaned,  varnished,  crated  and  delivered 

in  first  class  condition  to  the  U.  S.  Engineer  Office,  Massena,  New  York, 
together  with  list  of  same  in  duplicate,  before  final  payment  is  -.aJe. 
The  contracting  officer  reserves  the  right  to  withhold  an^-  payment  for  the 
original  parts  made  from  any  pattern,  until  such  pattern  is  delivered. 
Any  pattern  and  core  box  lost  or  damaged  by  the  contractor,  or  in  ship- 
ment shall  be  replaced  by  the  contractor  without  charge  to  the  United 
States. 

(e)  Boxes  and  crates  for  the  packing  and  shipment  of  pat- 
terns and  core  boxes  shall  be  substantially  made  and  shall  be  put 
together  with  screws  so  that  they  can  be  used  several  times.  Each  box 
and  crate  shall  be  plainly  marked  to  indicate  its  contents. 

7-12.  SHOP  ASSEMBLY.  -  Unless  otherwise  specified,  each  complete 
machinery  unit  of  each  type  furnished  by  the  contractor,  and  other  units 
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or  parts  of  the  work  where  so  specified  or  required,  shall  be  fully 
assembled  in  the  shop  in  accordance  with  the  requirements  of  the  de- 
tailed provisions  referred  to  below.  All  assembly  and.  disassembly  woric 
shall  be  performed  in  the  presence  of  a  Ck)vernraent  inspector,  and  any 
errors  or  defects  disclosed  shall  be  immediately  remedied  by  the  con- 
tractor without  cost  to  the  Unites  States,  Before  disassembling  for  ship- 
ment, each  piece  of  each  shop -assembled  machine  or  structure  shall  be 
match-marked  to  facilitate  erection  in  the  field. 

7-13.   TESTS  AND  TRIALS. 

(a)  The  contractor  shall  make  analyses  and/or  tests  to 
determine  that  all  materials  are  in  conformity  with  the  specifications 
except  where  tests  are  waived  or  not  required  by  the  contracting  of- 
ficer. Such  analyses  and/or  tests,  except  when  waived  or  modified, 
shall  be  made  as  indicated  in  the  respective  detail  specification  or 
as  otherwise  required, 

(b)  The  contractor  shall  furnish  the  contracting  officer 
certificates  listing  the  heat  number  and  the  chemical  and  physical 
properties  of  the  metal  from  which  each  article  or  piece  of  the  material 
was  made.  There  shall  also  be  furnished  two  lists,  one  from  the  shop 
indicating  what  pieces  or  members  are  to  be  made  from  the  material 
ordered,  and  the  other  from  the  mills  indicating  what  pieces  or  members 
are  furnished  from  each  heat  or  melt, 

(c)  When  doubt  exists  as  to  the  soundness  of  any  part,  such 
part  may  be  subjected  to  an  X-ray  or  Gamma-ray  inspection  at  the  discre- 
tion of  the  contracting  officer,  and  the  cost  of  such  inspections  will  be 
borne  by  the  United  States, 

(d)  Each  complete  machinery  unit  of  each  type  fumisned  by 
the  contractor  shall  be  tested  lb  the  shop  in  the  presence  of  a  Govern- 
ment inspector  before  being  disassembled  and  shipped  to  the  site.  Such 
action,  however,  shall  not  relieve  the  contractor  of  responsibility  for 
any  fault  in  operation,  woricmanship  or. material  that  may  later  develop 
before  the  conq^letion  of  his  contract.  After  being  assembled  in  place,  all 
completed  machines  and  all  conpleted  moving  parts  of  the  structure  shall 

be  tested  as  required  in  the  detailed  provisions  referred  to  below  to 
demonstrate  to  the  satisfaction  of  the  contracting  officer  that  they  meet 
specification  requirements  in  all  respects  and  are  suitable  for  performing 
the  work  intended.  Any  defects  disclosed  by  tests  and  trials  shall  be 
immediately  remedied  by  the  contractor  without  expense  to  the  United  States 
and  a  satisfactory  test  completed, 

7-14,   SHOP  USISPECTION,  -  The  contractor  shall  keep  the  contracting 
officer  informed  as  to  commencement  and  progress  of  the  work.  In  accord- 
ance with  Article  6  of  the  contract,  the  contractor  shall  at  all  times 
permit  Government  inspectors  free  access  to  all  parts  of  mills,  foundries 
or  shops  where  work  is  being  carried  on  under  the  contract  and  shall 
provide  the  necessary  facilities  and  assistance  for  making  thorough  exam- 
inations. Unless  waived  in  writing  by  the  contracting  officer,  mill 
inspection  will  be  required  on  all  metals.  The  acceptance  of  any  material 
or  finished  member  by  an  inspector  shall  not  prevent  subsequent  rejection 
if  such  material  or  member  is  later  found  to  be  defective, 

7-15,  LIST  OF  LIATERIAIS.-  The  contractor  shall  furnish  the  con- 
tracting officer  copies  of  all  purchase  orders,  mill  orders,  and  shop 
orders  for  material,  and  woric  orders.  The  contractor  shall  also  furnish 
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a  shipping  bill  or  nemorand'om  of  each  shipraent  of  finished  pieces  or  mem- 
bers,  giving  the  designation  mark  and  weight  of  each  piece,    the  number  of 
pieces,   the   total  weight,   and  if  shipped  by  rail  the   car  initial  and  num- 
ber.    Copies  of  certificates  of  tests  and  shipping  bills   in  triplicate 
and  all  orders  in  quadruplicate  shall  le  mailed  promptly  to  the  United 
States  Engineer  Office,  itessena.  New  York. 
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specif icatioas;   Point  Rockway  Lock  -  Point  Pockway  Canal 

5EGTICW  VIII 

ELECTRICAL  REGULATIOInIS  ,  V»OHKiUhBHlP,  KJiTcJMAL^   MID 

E^UJflviCKT 

8-01.  STANDARD  RULho  AM)  SP£.CIF1CATI0In1S 

(a)  Unless  otherwise  specified,  all  electrical  materials, 
workmanship,  and  tests  shall  b'-  in  conformity  with  the  current  standard 
rules,  regulations,  and  specifications  of  the  following  authorities: 

(1)  National  Board  of  Fire  Underwriters 

(203  East  Ohio  St.,  Chicago,  111.) 

(2)  National  Electrical  Manufacturers  Association 

(2^20  Lexington  Avenue,  Nuw  York,  N.  Y.) 

(3)  American  Institute  of  Electrical  Engineeid 

(33  *•  39th  Street,  New  York,  N.  Y.) 

(4)  Bureau  of  Standards  (National  Electrical  Safety 

Code),  (Superintendent  of  Documents,  U-  S. 
Government  Printing  Office,  Washington,  D.  C) 

(b)  The  electrical  e-juipment  will  be  subject  to  exception- 
ally severe  moisture  conditions  and  a  wide  temperature  range.   All  insu- 
lation shall  be  selected  for  this  condition,  and  all  other  parts  of  the 
equipment  shall  be  designed  so  that  they  will  not  be  injuriously  affect-^d 
by  such  exposure,   insulating  materials  subjected  to  hign  temperature  or 
electric  arcs,  shall  be  of  an  approved  refractory  material. 

(c)  Equipment  for  the  same,  similar,  or  allied  service  shall 
be  of  the  same  manufacture  and  type,  and  when  of  tne  same  rating,  shall 
be  interchangeable,   All  equipment  shall  be  designed  to  require  a  minimum 
number  of  spare  parts. 

(d)  The  materials  specified  under  this  section  shall  be 
furnished  only  as  required  for  the  respective  items  of  work  and  equipment 
shown  and/or  specified. 

8-02.    GAUGE  OF  WIRE  CABLE  AND  SriKET  METAL.  -  Gauge  of  wire  cable 
and  sheet  metal  specified  herein  and  on  the  plans,  is  American  Y^ire  Gauge 
(A.W.G.)  for  electric  wire  and  cable,  and  United  States  Standard  Gauge 
(U.S.S.)  for  sheet  metal,  unless  otherwise  noted. 

8-03.    INSULATION  RESISTANCE.  -  Insulation  resistance  as  required 
under  these  specifications  shall  be  determined  by  mean  of  a  jO^-'volt, 
direct-current,  direct  reading  ohmetcr,  and  tc^st  reports  shall  indicate 
both  the  voltage  applied  and  insulation  resistance  of  the  material  tested. 

8-O4.    Wiring.  -  wiring  shall  constitute  the  furnishing  and  instal- 
ling of  all  cable  and  wire  required  in  the  locations  specified;  the  fur- 
nishing and  installing  of  all  cable  and  conductor  terminals,  junction  boxes, 
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supports,  racks  or  shelves,  as  shown  or  requjred;  the  raakinfcj  of  all  con- 
nections ciDQ  the  proper  placing,  urranginfe,  and  identifying  of  all  material, 
as  specified  or  directed  by  the  contracting  officer.   All  .viring  shall  be 
in  '-nduit  unless  otnerwise  specified,  shown,  or  directed  by  the  con- 
tracting officer. 

5-03.    INJIALLirC  MFTAL  CGI^UIT.  -  All  ends  of  metal  c.nduit  shall 
be  reamed  to  remove  rough  edges  and  burrs  and  alx  joints  between  lengths 
of  c.uduit,  and  at  switches,  junction  boxes,  and  fittings  shall  be  water- 
tight and  shall  provide  electrical  continuity  of  the  conduit  run  so  that 
it  can  be  effectively  grounded.   All  open  circuit  ends  shall  be  capped, 
except  vinen  working  on  the  run,  to  exclude  dirt  and  moisture.   Conduit 
runs  shall  be  pitched  to  provide  suitable  drainage.  No  threadless  fit- 
tings or  running-thread  joints  shall  be  used  in  metal  conduit  runs.  Any 
run  of  conuuit  extending  through  a  construction  joint,  or  ci.a:iging  from  an 
embedded  to  an  open  run,  shall  extend  not  less  than  the  threaded  length 
plus  1-inch  past  the  face  of  the  concrete.   All  conduit  bonds  shall 
have  a  radius  not  less  than  that  of  standard  factory  bends.   Field 
bends  may  be  used  if  of  the  proper  radius  and  carefully  made  with 
suitable  tools  so  that  the  conduit  is  not  flattened. 

0-06.    CCPPiR  .VIRE  FOB  iI^IoULATED  WIKE  AICD  CABLE.   Copper  wire  for 
insulated  wire  and  cable  shall  conform  to  paragraph  C-^,  United  States 
r.avy  Department  specification  I4  Cli  for  "Cables:   jllectric.  Insulated,* 
dated  karch  I5,  1934' 

8-07.    SOLDiJ^  FOR  ERAZIIJG.  -  Solder  for  brazing  shall  conform  to 
Federal  Specification  '^^-S-^S^   for  "Solder;  Brazing,"  Composition  B- 

8-08.     ir:iiULA'lING  MATERIAL  FOR  WIRiiS  AND  CABLES. 

(a)   The  following  insulating  materials  shall  conform  to 
United  states  Navy  Department  Specification  I3  Cli ,  for  "Cables:  Electric, 
Insulated,"  dated  Llarch  15,  1934.  paragraph  designations  as  indicated 
below: 

(1)  Rubber-filled  Tape,  paragraph  C-8 

(2)  Asbestos  Insulation,  para^^raph  C-lu 

(3)  Brai^-3;  Cotton  and  Asbestos,  paragraph  C-I4 

S-09.    VARNJSH. 

(a)  Insulating  Varnish  shall  conform  to  United  States 
Navy  Department  Specification  52-V-13a,  for  "Varnish:  Insulating,  for 
Electrical  Purposes,"  grade  as  specified  or  dire  :ted. 

(b)  Asphalt  Varnish  shall  conform  to  Federal  Specification 
TT-V-jl  for  "Varnish:  Asphalt,"  Grade  B- 

6-lU.    LiiOLDKD  JhciULATiCi\  AW   PARTS.  -  Molded  insulation  and  parts 
Shall  conform  to  United  states  Navy  Departiwnt  Specification  17-1-14. 
for  "Insulation;  Electrical,  f^enolic,  Niolded  and  Laminated,  and  Molds 
for  same. " 
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8-11.  _   CONDUIT  AM)  CONDUIT  FITTINGS- 

(a)  Fiber  conduit  shall  conform  to  the  specification  of  the 
Electrical  Section  of  the  Anv^rican  Pailr<uy  A.-^.^oc  i  atiou,  edition  of 

1929,  Section  18(a) (21),  paragraphs  10  to  I9  inclusive,  except  that  tl.e 
minimum  wall  thickness  shall  be  0.2  inches;  and  shall  have  drive  joints. 

(b)  Fiber  conduit  spacers  for  duct  lines  shall  be  made  of 
material  similar  and  equal  to  "Wasonite  Tempered  Presdwood"  manufactured 
by  the  Masonite  Corporation,  thickness  of  material  not  less  than  i   inch; 
or  of  i   inch,  5  Plyt  fir  plywood  board,  treated  so  as  to  be  nioisture 
resistiiit  .   The  design  of  the  spacers  shall  bo  submitted  to  the  contracting 
officei  for  approval. 

(c)  Entrance  bells  for  fiber  conduit  shall  be  of  white 
glazed  dry  process  porcelain,  or  of  impregnated  molded  wood  pulp  or  fib«r, 
with  a  smooth,  true  uniforu  surface.   They  shall  hav^.  a  curved  surface 
where  the  cable  enters  the  manhole,  and  be  provided  with  suitable  means 
for  anchoring  in  the  concrete,  and  suitable  sockets  for  making  e  water- 
tight joint  between  the  conduit  and  the  entrance  bell. 

(d)  Rigid  metal  conduit  shall  be  zinc  coated  and  enaiiieled 
on  the  inside  and  outside  and  shall  conform  to  Federal  Specification 
WW-C-58I,  for  "Conduit;  Steel,  rigid,  Zinc-Coated."  For  sizes  2-inch  or 
less,  tubing  conforming  to  Federal  Specification  WW-T-8G6,  for  "Tubing; 
Electrical,  Metallic,"  Type  "C"  may  be  substituted  in  locations  approved 
by  the  contracting  officer. 

(e)  Flexible  metal  conduit  shall  be  of  the  concave,  double 
strip  type,  consisting  of  steel  strips  helically  wound  v.ith  tight  seams  and 
finished  so  as  to  provide  a  smooth  interior  surface.   It  shall  be  gal- 
vanized, sherardized,  or  cadmium  plated. 

( f )  Metal  conduit  fittings  shall  be  galvanized,  sherarized, 
or  cadmium  plated  high  test  gray  iron  or  malleable  iron  castings  of  the 
types  and  sizes  required,  specified  or  shown  on  the  plans.  They  shall 

be  approved  by  the  Nationnl  r-oai-d  of  Fire  Underwriters. 

8-12.    SINGLE-COI'I^UCTOR,  ASBESTOS- iTlSULATaD,  ASB  ■ST0S-ERAID?:D 
WIRE  AI^.D  CABLE  Shall  be  standard  stranded  ccnductcr,  insulated  with  a 
layer  of  felted  asbestos  and  43  niils  of  closely  woven  asbestos  cuter  braid, 
both  with  flame  and  moisture-proof  impregnation.  The  thickness  of 
felted  asbestos  shall  be  90mils  for  sizes  No.  2  to  No.  4/0.  inclu- 
sive, and  102  mils  for  sizes  230,000  cm.    to  300,000  c.  m. 

8-13.    MOTOHi  hOR  LCCK  OPiiRATlNCi  MiiCHlNES. 

(a)  Type.   All  motors  shall  be  of  the  high-torque,  high- 
slip,  constant-torqCrBT~5quirrel-cafce  induction  type  designed  for  full- 
voltage  starting.  They  shall  be  of  the  inclosed,  self-ventilated, 
splash-proof,  and  weather-proof  constructions,  as  specified  in  sub- 
paragraph (d)  below.  Motors  furnished  by  the  Government  shall  be  installed 
by  the  contractor  as  shown  on  the  drawings, 
(b)   Rating.  - 

(1)  ViOtors  for  the  sector  gate  machines  shall  be 
furnished  by  the  contractor  and  shall  be  rated  13/^  h.  p.  900^300  r.p.ra. 
synchronous  speed.  2-speed,  2-winding  type. 
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(2)  I.lotors  for  fei.der  boom  machines  will  be  furnished  by  the 
Goverunent  and  will  be  rated  3O/IO  h,p,  9OO/3OO  r.p.m. ,  synchronous  speed, 
2-3peed,  2-windii,g  type, 

(3)  I.'otors  for  the  rope  coupling  devices  for  the  wire  rope 
fender  pins  will  be  furnished  by  the  Government  and  will  be  rated  1/2  h.p, 
600  r.p.m, 

(4)  Motors  for  the  stiff-leg  derrick  machines  shall  be  fur- 
nished by  the  contractor  and  shall  be  rated  of  such  capacity  as  recomoended 
by  the  manufacturer,   (See  par.  II-05), 

(3)  I'-otors  for  the  lock  unwatering  pumps  shall  be  furnished 
by  the  contractor  and  shall  be  rated  of  such  capacity  as  recommended  by 
pump  aianufacturer,   (See  par.  15-04). 

(6)  rotors  for  the  swing  span  bridge  shall  be  furnished  by 
the  contractor  and  shall  be  rated  as  recommended  by  the  manufacturer,  ex- 
cept that  if  practicable  the  motors  for  operating  the  bridge  swirling  and 
wedging  machinery  shall  be  of  a  size  and  type  to  permit  interchangeability 
with  those  noted  under  (2)  above, 

(7)  All  the  above  motors  shall  be  rated  440  volts,  3"Pli^se» 
60  cycles,  50  degrees  C,  maximum  temperature  rise  for  full-load  for  not  less 
than  13  minutes  on  the  lovz-speed  winding.  For  each  motor  rating,  the  accep- 
tance load  tests  to  determine  the  temperature  rise  on  both  windirigs  where 
provided  shall  be  made  consecutively,  i.e.,  by  immediately  changing  speed 
without  stopping  the  motor.  The  speed-sequence  shall  be  that  which  will  pro- 
duce the  highest  final  temperature.  Temperature  rise  shall  conform  to  the 
standards  of  the  American  Institute  of  Electrical  Engineers  for  an  ambient 
temperature  of  40  degrees  C, 

(c)  Torque  and  Slip,  At  rated  voltage  and  frequency,  each  motor, 
for  each  winding,  shall  have  a  static  torque  of  not  less  than  250  percent  of 
full-load  torque  (based  on  the  high-speed  windin-^)  and  the  full-load  slip  shall 
not  be  less  than  12  percent.  The  n.aximum  torque  shall  be  developed  at  approxi- 
mately zero  speed.  The  locked  rotor  current  shall  not  exceed  40O  percent  of 
fuli-load  current, 

(d)  Frames  and  End  Brackets, 

(1)  Frames  and  end  brackets  shall  be  of  cast  iron,  wrought  iron, 
or  fabricated  steel,  so  designed  that  rain  or  snow  driven  from  any  direction  in 
or  above'  the  mour.tii:ig  plane,  will  not  enter  the  inside  of  the  motor  or  bearings. 
This  shall  be  accomplished  by  providing  baffled  air  passages  in  each  end  bracket 
and  in  the  frame  as  required  to  trap  and  drain  water  and  to  provide  adequate 
ventilation.  Other  approved  construction  providing  equal  assurance  of  adequate 
protection  and  ventilation  .T;ay  be  used.  The  direction  of  the  air  flow  entering 
the  baskets  shall  be  approximately  vertically  upward,  through  opening  near  the 
mounting  plane.  Weep  holes  shall  be  provided  as  required  to  drain  condensation. 
The  mouj.tiiig  foot  shall  be  integral  with  the  fraiiie.  All  diniensions  and  frames  aiZ' 
shall  conform  to  the  U»E.l'.k,   standards, 

(2)  Eyebolts  for  handling  motors,  shall  be  provided  in  an  approved 
location  on  all  motors  weighing  .Tiore  than  I30  pounds  net, 

(e)  Shafts  shall  be  of  high-grade,  hot-rolled  steel  of  adequate 
strength  and  rigidity,  finished  to  size  all  over,  and  with  polished  journal  surfao 
The  diameter  at  the  bearings  shall  be  larger  than  the  diameter  of  the  shaft  eite^s 
and  the  diameter  under  the  core  laminations  shall  be  larger  than  the  diameter  at  tl 
bearings.  They  shall  be  treated  for  corrosion  resistance  as  specified  in  sub-para, 
(1). 
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(f)  Connections  and  Terminals.   All  connection  leada  shall 
extend  outside  of  the  frama  and  be  provided  with  stijiidard  aepurable 
connectors  located  in  an  approved  terminal  box  of  water-tight  ccn3tructi_n, 
equipped  for  conduit  connection  and  rigidly  attached  to  tiie  motor  frame. 
Provisions  shall  be  made  for  two  1-1/2  inch  metal  conduits  spaced  3  inches 
between  centers,  located  in  a  vertical  plane  parallel  to  the  motor  shafts 
and  entering  the  box  from  above  through  pipe-tapped  holes.   The  motor 
leads  stiall  be  sealed  with  a  compound  of  litharge  and  glycerine  where  they 
pass  through  the  stator  frame.   The  terminals  shall  be  suitably  marked  in 
accordance  with  standard  K-  30-2  of  the  K.hi.M.A. 

(g)  Bearings.  -  The  motors  shall  be  provided  v.ith  ball  bearings 
conforming  to  United  States  Navy  Department  Specification  42-B-5b,  for 
"Bearings;  Ball,"  dated  November  2,  1931»  designed  to  facilitate  removal  and 
renewal,  and  to  prevent  escape  of  lubricant  or  entrance  of  foreign  matter. 
Approved  means  shall  b.  provided  for  applying  lubricant  and  draining  same  without 
removal  of  the  bearing  housing  or  brake  housing.   When  the  brake  housing  is 
bolted  to  the  motor  end  bell  approved  filler  and  drain  pipes  shall  be  pro- 
vided With  the  ends  accessibly  located  and  with  approved  fittings.   The 
bearing  housings  shall  be  of  an  approved  splash-proof  type,  effectively 
preventing  lubricant  from  coming  in  contact  with  the  motor  windings. 

(h)  Cores  for  stators  and  rotors  shall  consist  of  separately 
punched,  thin  laminations  of  the  best  quality  electrical  sh  .-et  steel  suit- 
ably insulated  from  each  other,  assembled  under  heavy  pressure  to  obtain,  a 
rigid  assembly  and  secured  to  the  shaft  or  frame  in  an  approved  manner.   The 
slots  shall  be  entirely  free  of  burrs  or  other  metallic  particles  which 
might  injure  the  slot  insulation. 

(i)  Stater  Windings  Shall  be  orovided  with  €l3S3"A"  insulation 
made  thoroughly  water-proof  and  oil-proof  with  a  sufficient  number  of 
coats  of  water  and  oil  resistant  solvent  insulating  varnish  so  t.  at  the 
motors  will  meet  the  requirements  of  paragraph  5-01(b)  and  8-13(0).   The 
insulating  compound  shall  not  show  crocks  due  to  contraction  or  expansion 
and  shall  not  soften  or  run  due  to  the  operating  temperature  of  the  motor 
or  change  of  the  ambient  temperature.   A  final  coating  of  water  and  oil- 
resistant  varnish  which  Aill  dry  with  a  smooth,  glossy  surface  shall  be 
applied.   The  windings  snail  be  securely  wedged  m  the  slots  to  prevent 
vibration  and  wear.   The  slot  wedges  shall  be  of  impregnated  fiber  or 
maple  wood  boiled  in  oil.   The  insulation  shall  not  show  deterioration 
due  to  repeated  alternate  wetting  and  drying.   The  coils  shall  be  com- 
pletely assembled  in  the  stat.:r  before  ttie  application  of  the  var:  ish  and 
shall  be  completely  mmersed  in  the  varnish  bath.   The  stator  assembly  shall 
be  hot  before  each  application  of  varnish  and  shall  be  thoroughly  baked 
after  each  application,  until  the  varnish  is  thoroughly  dry  or  cured. 

(j)   Rotor  Construction  shall  be  co^^per  or  copper  alloy  bars, 
brazed  or  welded  to  copper  or  copper  alloy  end  rings,  or  of  other  approved 
construction. 

(k)   Treatment  Against  Corrosion.  -  screw,  bolts,  pins,  ter- 
minals, brusn  holders,  studs,  springs,  hand  hole  cover  bolts,  shafts, 
aiid  other  steel  parts  snail  be  "Par)«erized"  or  similarly  treated  in  an 
approved  manner  to  resist  corrosion. 

(1)  Machine  Work  shall  be  accurate,  of  high  quality,  and  in 
conformity  with  approved  standard  practice.   Threads  shall  be  in  accordance 
witn  the   "National  Forms"  as  adopted  by  the  U-S-  National  Screw  Thread 
Commission  for  the  types  of  threads  required.   Thread  fits  shall  be  Class  2. 
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Threads  on  all  body-bound  bolts  shall  be  chased  a  sufficient  length  so  that 
when  the  nut  is  tightened  there  will  be  approxicoately  1^  free  threads  under 
the  nut,  or  the  bolts  shall  be  unaercut  an  equivalent  amount. 

(m)   Designation  and  Markiiigs.  -  A  name  plate  shall  be  pro- 
vided on  each  motor,  suitably  attached  to  the  frame.   It  shall  clearly 
indicate  the  manufacturer's  naine,  identification  symbol,  serial  number 
and  salient  design  features;  such  as  type,  power,  no-load  and  fuli-load  speed, 
voltage,  frequency,  full-load  current  and  full-load  torque. 

(2)  The  serial  number  shall  be  die-stamped  on  the 
front  end  of  the  shaft  and  on  the  frame,  under  the  nameplate. 

(n)   Painting  shall  conform  to  the  requirements  of  Section 
XVII,  unless  otherwise  required. 

(o)   Tests. 

(1)  All  motors  furnished  by  the  contractor  shall  be 
tested  in  conformity  with  the  A.I.E.E.  standards.   The  dielectric  test 
shall  be  made  at  1880  volts  for  a  period  of  one  minute.   One  motor  of  each 
type  and  rating  furnished  under  this  contract  shall  be  given  complete  tests 
at  the  factory.   One  motor  of  each  type  and  rating,  selected  at  random  by 
the  contracting  officer,  shall  be  completely  submerged  in  ordinary  tap 
water  for  a  period  of  not  less  than  12  hours.   It  shall  then,  without 
drying,  operate  successfully  at  rated  voltage,  frequency  and  continuous- 
duty  load  until  the  insulation  resistance  to  ground  shall  become  constant  at 
an  approved  value,  and  without  any  further  drying,  it  shall  then  withstand 
the  dielectric  test  specified  above.   The  remaining  motors  shall  be  given  the 
manufacturer's  standard  commercial  test  at  the  factory  to  determine  that 

all  similar  motors  furnished  have  approximately  the  same  characteristics. 

(2)  Complete  Tests,  as  specified  in  sub-paragraph(l) 
above,  shall  include  the  following: 

Excitation  Test 

Impedence  Test 

Performance  and  Speed-torque  Test  (Prony  brake 

or  ottier  approved  equivalent  method) 
Temperature  Test 
Dielectric  Test 
Insulation  Resistance  Test 
Cold  and  Hot  Resistance  Measurements  (Stator 

Windings) 
Effectiveness  of  Enclosure 
Graphic  charts  showing  the  results  of  the  above  tests,  corrected  to  rated 
Yoltage,  shall  be  furnished  as  follows: 

Excitation  test-  Volts  as  abscissae  vs.  amperes 
and  watts  as  ordinates. 

Impedence  test  -  Volts  as  abscissae  vs.  amperes, 
torque  and  watts  as  ordinates. 

Performance  test  -  percent  load  as  abscissae  vs. 
efficiency,  power  factor,  amperes,  watts  and  percent  slip 
as  ordinates. 

Speed-torque-test-  Torque  in  pounds-feet  as 
abscissae  vs.  speed  in  r.p.m.  as  ordinates. 

(3)  Test  Reports  recording  all  actual  data  obtained 
during  the  above  commercial  and  complete  tests,  shall  be  furnished  for 
each  motor. 
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(4)  Final  Acceptance  Tost  of  the  motors  shbll  be  made 
in  conjunction  with  the  final  testo  and  trials  of  the  respective  operating 
machinery  tit   which  time  all  necessary  adjustments  shall  be  made. 

(p)  Data  to  be  Submitted  for  Approval.  -  The  following 
datB  for  motors  to  be  furnished  by  the  contractor  snail  be  submitted  to 
the  contracting  officer  for  approval  before  cotmnencint:  manufacture » 

(1)  Complete  descriptive  specifications  of  the  motor, 
with  necessary  cuts,  photographs,  and  drawings  to  clearly  indicate  the  con- 
struction of  the  motor.   Special  emphasis  snail  be  given  to  indicate  the 
features  for  which  approval  is  required. 

(2)  Outline  dimension  Drawings 

(3)  Typical  characteristic  curves,  indicating  the 
speed,  power  factor  efficiency,  current  and  wat'ts  input,  all  plotted  against 
percent  load  as  abscissae. 

(4)  Guaranteed  values  of  power  factor  and  efficiency, 
when  operating  on  the  high-speed  winding  only,  for  fuitload,  3/4  load 

and  i   load. 

8-14.    BRAKiiS. 

(a)  General.  -  Tail  Brakes  for  motors  for  wire  rope  fender  ma- 
chines will  be  furnished  by  the  Government  and  shall  be  installed  by  the 
contractor  as  shown  on  the  drawings.  All  brakes  required  for  other 

motors  shall  be  furnished  and  installed  by  the  contractor.  Brakes  shall 
be  spring-set  shoe  type  with  motor-operated  release.  The  brake  motor 
shall  be  wound  for  the  same  operating  voltage  as  the  motor  with  which 
the  brake  is  to  be  used.   The  brakes  shall  be  floor  mounted  as  shown  on  the 
plans. 

(b)  Rating.  -  The  torque  rating  cf  each  brake  shall  be 
not  less  than  25O  peicent  of  the  full-load  torque  of  the  motor  with 
which  it  is  to  be  used,  all  conditions  of  operation  and  inclcsure  con- 
sidered.  The  time  rating  and  temperature  rise  shall  be  not  less  than 
tnat  of  the  driving  motors. 

(c)  Inclosure  and  protection.  -  The  entire  brake  assembly 
including  the  motor,  shall  be  inclosed  in  a  water-tight,  dust-tight, 

and  moisture-resisting  inclosing  case  of  1/4  inch  boiler  plate.  Brake 
housings  snail  be  split  on  the  diagonal,  and  the  motor  shaft  entrance 
shall  be  made  water-tight  by  bolting  tne  brake  housing  to  the  motor  end 
bracket  Adth  copper-asbestos  gasket.   On  brakes  with  "Thrustor"  operated 
release,  the  "Thrustor"  shall  be  of  submergible  construction. 

(d)  Adjustment  shall  be  provided  for  varying  the  holding 
torque  from  zero  to  the  full  rating  of  the  brake,  and  for  adjusting 

the  position  of  the  shores.   The  brakes  shall  release  at  85  percent  of  the 
rated  voltage. 

(e)  Mechanical  Construction.  - 

(1)  Except  for  brake  wheels,  shoes  and  electrical 
parts,  nt.  cast  iron  shall  be  used  in  brake  construction.   All  pins, 
fittings,  and  other  miscellaneous  small  metal  parts  shall  be  of  approved 
corrosion-resisting  metal.  Bearings  shall  be  fitted  with  bronze  or 
other  approved  bushings  to  prevent  any  binding  of  moving  parts.   Approved 
means  for  lubrication  shall  be  provided  for  all  bearings;  all  parts 
shall  be  painted  in  accordance  with  Section  XVI • 
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(2)  Machine  work  ahall  conform  to  the  requirementa 
for  the  motor  witli  which  the  brake  is  used. 

(f)  WindinRs  shall  be  insulated  and  impregnated  in  the  same 
manner  as  that  specified  for  the  motor  windings. 

(g)  Designation  and  Markings.  -  Name  plate  shall  be  provided 
for  each  brake  and  attached  to  a  part  of  tne  brake  which  ordinarily  will 
not  be  renewed  during  its  seivice  life.   They  snail  conform  to  standard 
practice  and  clearly  indicate  the  manufacturer,  identification  symbols  and 
serial  number,  and  salient  design  features  such  as  type,  torque  rating, 
voltage,  and  frequency. 

(h)   Tests. 

(1)  Each  brake  shall  be  adjusted  to  give  its  rated  tonjue 
and  then  tested  for  successful  operation  in  accordance  with  above  re- 
quirements. 

(2)  Heating  Test.  -  One  brake  of  each  type  furnished  by 
the  contractor,  to  be  selected  at  random  by  the  contracting  officer,  ahall 
be  subjected  to  a  heating  test,  at  rated  voltage  and  torque. 

(3)  Dielectric  Tests  and  insulation  resistance 
measurements  of  the  coil  windings,  shall  be  'made  on  all  brakes  furnished  by 
the  contractor. 

(4)  Submergence  Test.  -  One  brake  motor  of  each  type  fur- 
nished by  the  contractor  shall  be  tested  for  submergence  in  the  same  manner 
as  specified  in  paragraph  8-13(o)  for  the  motor  with  which  the  brake  is 
used.   If  thrustor  release  is  used  the  entire  "Thrustor"  assembly  shall 

be  tested  for  submergence 

(i)   Data  to  be  submitted  for  approval  before  commencing  manu- 
facture of  the  brakes,  shall  be  equivalent  to  that  furnished  for  the 
motors  with  which  the  brakes  are  used. 

(j)   Final  Acceptance  Test  of  the  Brakes  will  be  as 
specified  in  paragraph  8-13(o)(4)« 

8-15.   LIMIT  SWITCHES. 

(a)  General.  -  Limit  switches  for  motors  for  wire  rope 
fender  machines  will  be  furnished  by  the  Government  and  installed  by  the 
contractor  as  shown  on  the  drawings.   All  limit  switches  required  for 
other  machines  shall  be  furnished  and  installed  by  the  contractor. 
Limit  switches  shall  be  submersible  cam  type.   Each  limit  switch  shall 
contain  all  the  individual  switches  required  for  making  and  breaking 
all  control  circuits,  interlocking  circuits,  visual  signal  light  circuit 
and  position  indicating  light  circuits,  necessary  for  the  proper 
control  and  operation  of  the  machine  to  which  it  is  geared.  The 
individual  switches,  together  with  suitable  mechc^nism  for  their  ope- 
ration, shall  be  assembled  in  a  totally  inclosed  subiasrsible  cast 

iron  case  with  an  easily  removable  cover  held  down  by  C-clamps.   The 
joint  between  the  case  and  cover  shall  be  made  with  a  suitable  com- 
position gasket  held  between  machined  surfaces.   The  setting  of  the 
contacts  shall  be  as  directed  by  the  contracting  officer. 

(b)  Construction.  -  The  case  in  which  the  limit  switch 
is  inclosed  shall  be  tapped  to  accommodate  the  connecting  conduit. 

The  case,  cover,  and  conduit  connection  shall  be  submersible  and  the 
lead-screw  shank  shall  enter  the  case  through  an  approved  stuffing 
box.   An  air  valve  shall  be  provided.   All  parts  shall  be  "Parkerized" 
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or  similarly  treated  to  prevent  corrosion.   Parts  of  the  limit  switch,  such  as 
bolts,  nuts,  screws,  pins,  washers,  bushin^ss,  and  bearings,  shall  b^  of 
brass  or  bronze.   The  lead  screw  stiall  be  of  nuinganese  bronze.   Switches 
shall  be  provided  witli  suitable  solderint^  terminals  for  connection  to  all 
external  wiring.   Each  terminal  shall  be  plainly  die-stamped  for  iden- 
tification.  Insulating  shields  shall  be  provided  wnere  necessary  to 
prevent  arching  between  bare  parts,  and  all  insulating  ports  shall  be 
thorougtily  dried  and  impregnated  *\ith  a  compound  tcj  make  them  non-hygro- 
scopic. Sucn  shields  and  otiier  insulating  parts  whicn  may  be  subject  to 
high  temperature  shall  be  of  refractory  material.   The  limit  switch 
element  arrangement  and  supports  snail  allow  sufficient  movement  from  the 
positions  required  by  the  drawings  to  permit  final  adjustment  m  the 
field.   The  inside  of  the  case  shall  be  given  2  coats  of  an  approved 
water  and  oil  resisting  paint  before  assembling  the  mechanism. 

(c)  Lubrication  shall  be  accomplished  by  means  of  pres- 
sure lubrication  fittings  of  submergible  construction. 

(d)  Switch  Elements.  -  All  switches  sliall  be  of  the 
quick-make  and  quick-break  type  and  shall  close  with  a  wiping  motion. 
All  contact  surfaces  shall  be  faced  with  a  1/32-inch  layer  of  silver 
and  shall  be  capable  of  easy  replacement.   The  tripping  nechanisin 
shall  be  designed  to  reset  the  contacts  in  case  the  cams  are  not  in  the 
proper  operating  position. 

(e)  Accuracy.  -  The  design  of  the  switch  elements  and 
operating  mechanism  of  the  limit  switch,  shall  permit  accurate  setting 
within  the  lim.ts  to  be  specified  later. 

(f)  Tests.  -  The  limit  switch  shall  be  tested  at  the 
factory  for  600-volt  dielectric  for  5  minutes,  for  successful  operation, 
and  for  submergence.   The  submergence  test  shall  be  made  with  the 
switch  completely  submerged  in  v.ater  and  air  pressure  equivalent  to 

a  15  foot  head  of  water  applied  to  the  inside  for  a  period  of  one 
hour,  or  other  ap^jroved  equivalent  test,  and  taese  shall  be  no  in- 
dication of  leakage. 

(g)  Installation.  -  The  limit  switches  shall  be  installed 
as  indicated  on  the  drawings  or  as  otherwise  approved  by  the  contracting 
officer.   The  contractor  shall  ^rovide  and  install  necessary  gears,  gear 
guards,  and  other  appurtenant  parts. 

8-16.     TcBTED  E»^U1PIA2KT  AT^D  SUPPL1S5.  -  Tests  on  all  equipment, 
supplies,  and  assemblies  thereof,  shall  be  cor.  lucted  at  the  plant  of 
the  manufacturer  and  shall  be  as  specified  for  the  particular  item. 
If  no  tests  are  specified,  the  equipment  or  assemblies  shall  '..•-  tested 
in  conformity  with  the  A.l.E.li.  standards,  i:.'£.lA.A.    standards,  or  pro- 
cedure of  the  A-ST.M.   The  standards  of  the  A.l.i.E.  shall  take  pre- 
cedence, if  applicable. 

8-17.     PAYlilEIvT--  Payment  for  all  materials,  supplies,  tests, 
including  temporary  power  and  connections,  and  all  ether  work  under 
this  section  will  be  included  in  the  respective  contract  prices  of  the 
items  for  which  they  are  required. 
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Specif icationa :  Point  Roc kway  Lock  -  Point  Pockway  Canal 

SECTION  DC 

LOCK  ELECTRICAL  CONDUIT  SYSTEM 

9-01.  GENERAL.  -  The  conduit  and  manhole  system  for  the  future 
electric  cables  shall  be  located  and  installed  as  shown  on  the  drawings. 
Additional  detail  plans  of  all  manholes,  pull-boxes,  and  conduits  em- 
bedded in  concrete  will  be  furnished  at  later  date.  All  workmanship 
and  materials  shall  conform  to  the  requirements  of  section  VII. All 
conduit  shall  be  fiber  type  except  for  connecting  lengths  required  to  extend 
into  machinery  recesses  or  elsewhere  beyond  the  face  of  concrete.   In 
such  places  rigid  metal  conduit  shall  be  used. 

9-02.  MANHOLES  AND  PULL-BOXES.  -  Care  shall  be  exercised  in 
placing  the  forms,   so  that  the  interior  surface  of  the  completed  man- 
holes shall  be  smooth  and  uniform. 

9-03.   CONDUIT  INSTALLATION. 

(a)  General.  -  The  spacing  of  embedded  conduits  shall  be 
as  shown  on  future  detail  plans,  and  shall  be  supported  by  spacers  at 
intervals  of  not  more  than  3  feet.  The  spacers  and  conduits  shall  be 
rigidly  supported  to  prevent  misalignment  during  concrete  pouring.  The 
detail  of  spacers  will  be  shown  on  future  detail  plans.  Spacers  for 
3  inch  conduit  may  be  used  to  support  conduit  of  lessor  diameter,  if 

tbe  conduit  is  suitably  wedged  in  the  over-size  holes  zo   maintain  uni- 
form pitch.  All  conduit  shall  be  pitched  to  drain  from  a  high  point  to 
a  manhole  or  pull-box,  except  as  otherwise  specifically  shown  on  the 
plans.  The  highest  point  in  the  run  shall  be  covered  by  at  least  12 

inches  of  concrete  and  shall  be  located  approximately  in  the  center  of 
the  longest  run.  All  conduits  turning  out  of  the  run  shall  maintain  the 
same  pitch  to  the  termination  in  the  adjacent  pull-box  or  manhole, 
except  -where  the  end  bells  are  definitely  located  on  the  conduit  turns 
upward,  as  at  lighting  or  signal  recesses.  The  concrete  wall  between 
conduits  shall  not  be  less  than  2  inches  thick  at  any  point.  All  fiber 
conduits  shall  terminate  with  approved  end  bells,  or  metal  conduit 
and  bushings,  excepting  conduit  for  telephone  lines,  which  shall  be 
cut  off  flush  inside  the  pull-box.  Groups  of  end  bells  may  be  either 
precast  to  form  the  duct  entrances,  or  assembled  on  the  conduits  before 
concreting.  Where  conduit  passes  through  an  expansion  joint  in  the 
masonry,  an  expansion  joint  of  the  type  required,  shall  be  installed 
flush  with  the  face  of  one  monolith,  ■^ll  conduit  joints  shall  be 
made  water-tight  with  grade  "B"  asphalt  varnish  conforming  to  para- 
graph 8-09(b) ,  which  shall  be  so  applied  that  none  will  enter  the 
conduit.  All  conduit  cut  in  the  field  shall  have  the  ends  properly 
machined  with  tools  designed  for  the  purpose,  and  all  joints  installed 
shall  be  of  the  same  tapered  construction  as  provided  by  factory  cut 
material.  All  joints  between  fiber  and  metal  conduit  shall  be  made 
with  special  fiber  couplings  having  one  end  tapered  and  the  other  end 
threaded.  Where  masonry  monoliths  are  poured  alternately,  the  conduit 
in  the  intermediate  monoliths  may  be  placed  by  cutting  one  length  in 
each  run,  butting  the  cut  ends  together  after  alignment,  covering  the 
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butted  joint  with  a  split  coupling  or  metalaleeve  rigidly  fastened  in 
place,  taping  the  entire  joint  with  2  inch  rubber  tape  and  friction  tape, 
and  coating  with  asphalt  varnish  to  ma!.e  the  joint  water-tight.  All 
conduit  terminations  shall  be  sealed  with  fiber  plugs,  tnetal  caps  or 
conduit  bushings  and  "pennies  ,  before  concreting  operations  are 
commenced.   During  concrete  operations,  extreme  care  shall  be  exercised 
to  avoid  damage  to  the  conduit  installation.   Concrete  shall  not  be 
poured  directly  on  the  conduits,  and  vorkinen  shall  not  step  on  the 
conduits.  The  concrete  s  hall  be  of  a  s'.iiable  mix  and  shall  be  care- 
fully worked  between  and  around  the  individual  conduits  so  that  each 
conduit  will  be  completely  enveloped  in  concrete  without  voids. 
Cl  ss  "A"  concrete  shall  be  used  around  conduits  and  measurement  for 
payment  will  be  made  between  line  6"  outside  of  the  centers  of  outside 
conduits  in  each  run. 

(b)  Initial  Inspection.  -  As  soon  as  possible  after  the 
concrete  has  set  in  a  given  lift,  each  conduit  shall  be  cleaned  and 
inspected  for  continuity  and  freedom  from  obstructions.  The  conduit 
shall  be  cleaned  by  means  of  a  steel  wire  flue  brush  of  suitable 
dimensions.   A  round,  smooth,  wooden  mandrel  shall  then  be  passed 
through  the  conduit.  For  straight  runs,  the  mandrel  shall  be  not 
less  than  3  feet  long  and  shall  have  a  diameter  not  less  than  '^2 
percent  of  the  inside  diameter  of  the  conduit.  For  all  conduit  bends, 
the  length  of  mandrel  shall  be  reduced  to  a  length  approved  by  the 
contracting  officer.  When  removed  from  the  conduit,  the  mandrel 
shall  not  show  any  deep  scratches  or  other  evidences  of  rough  surfaces 
within  the  conduit.  Any  defects  in  material  or  workmanship  shall 
immediately  be  remedied. 

(c)  Final  Inspection.  -  After  each  duct  line  is  completed, 
each  conduit  shall  be  given  a  final  inspection  by  repeating  the  initial 
mandrel  inspection,  and  a  continuous  length  of  No.  9  gauge,  solid,  gal- 
vanized iron  wire  shall  be  left  in  each  conduit  for  use  in  future  cable 
installations.   Conduit  plugs  shall  have  J  inch  holes  drilled  on  the 
longitudinal  axis  for  drainage  and  to  permit  sealing  the  conduit  with 
the  pulling  wire  in  place. 

(d)  Location  of  Conduit  Terminations  shall  be  as  shown  on 
the  plans  or  as  directed  by  the  contracting  officer.  All  metal  conduit 
leaving  the  concrete  shall  be  accurately  aligned  in  a  direction  normal 
(90  degrees)  to  the  surface  planes,  to  permit  future  extension. 

9-04.   ELECTRICAL  GROUNDING  SYSTEt^.  -  Embedded  ground  cables, 
ground  plates  and  ground  connections  shall  be  provided  and  installed 
as  shown  on  the  plans.  All  cabls  extensions  f rom  t he  concrete  shall 
be  provided  as  shown  and  shall  be  coiled,  securely  fastened  to  the 
face  of  the  concrete  and  protected  by  an  approved  housing.  No  splices 
shall  be  made  in  any  embedded  ground  cable.  All  ground  cable  shall  be 
asbestos  insulated  copper  cable  conforming  to  paragraph  9-12. 

9-05.  PABIENT. 

(a)  Payment  for  Conduit  including  all  spacers,  couplings, 
entrance  bells  and  pulling  v/ire,  completely  installed  in  place,  will 
be  made  at  the  applicable  contract  price  per  linear  foot  for  "Conduit; 
Fiber  3"  dia."  and  "Conduit;  Rigid  Metal  2"  dia."  for  the  various  sizes. 
Estimates  for  payment  will  be  made  for  23   percent  of  the  contract  price 
for  material  delivered  and  stored  at  the  site  of  the  work,  in  accordance 
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with  the  requirement  of  paragraph  1-31.  The  remaining  75  percent  of  the 
contract  price  will  be  estimated  for  payment  when  the  material  is 
incorporated  in  the  work  and  accepted. 

(b)  Payment  for  Grounding  System,  including  all  necessary  ■ 
conduit  nipples,  bushings  and  protective  housings  completely  installed  f 
in  place,  will  be  made  at  the  contract  lump  sum  price  for  "Electrical 

Ground  System." 

(c)  Payment  for  Other  Material  specified  and/or  required 
under  this  section,  completely  installed  in  place,  7.'ill  be  made  at 
the  contract  unit  prices  for  the  respective  items. 
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Specifications  J   Paint  Rockway  Lock  -  Paint  Rockway  Canal 

SECTION  X  -  LOCK  dkTES 

10-01.  GHTBRAL.  -  The  lock  shall  be  provided  with  four  identical  sector 
gates,  two  at  the  upper  end  and  two  at  the  lower  end  of  the  lock.  Each  gate 
is  46  feet  high  and  consists  of  two  leaves.  The  gates  shall  be  constructed, 
assembled  and  installed  as  shown  on  the  drawings  accomp'inying  these  specifi- 
cations and  in  accordance  with  supplemental  drawings  to  be  furnished  at  a 
later  date. 

10-02.  MATEPIA.LS  !LND  WORKMAJ^JSHIP . 

(a)  General ■-  All  materials  and  workmanship  shall  be  in  conformity 
with  the  requirements  of  Sections  VI  and  VII  wherever  applicable  and  as  further 
specified  below. 

(b)  Anchorage  Bars.-  Eye  bars  for  gate  anchoriie  shall  be  either 
of  forgrd  steel.  Class  "E*  ,  or  standard  rolled  bar  stock  having  the  same 
physical  and  chemical  properties,  and  shall  be  straight  and  true  to  size  and 
free  from  twists,  folds  in  the  neck  or  head,  or  any  other  defect.  Heads  shall 
be  made  by  upsetting,  rolling  and  forging.  Welding  will  not  be  allowed.  The 
manufacturer  shall  guarantee  the  eye  bars  to  break  in  the  body  when  tested  to 
rupture,  and  if  required  2  b^rs  shall  be  tested  to  rupture.  Eye  bars  shall  be 
annealed  before  boring.  Turnbuckles  for  the  eye  bars  shall  be  of  the  best 
quality  forged  steel,  of  standard  dimensions  and  uniform  in  strength  and  section. 
Eye  bars  and  turnbuckles  will  beclassed  and  paid  for  as  "forgings.  Steel." 
Detailed  demensions  of  eye  bars  will  be  furnished  later  by  supplemental  drawings. 

(c)  Pins  shall  be  accurately  turned  to  gates,  straight  and  smooth, 
and  entirely  free  from  flows, 

(d)  Pilot  Nuts. The  contractor  shall  furnish  such  pilot  and  driving 
nuts  as  may  be  necessary  for  the  proper  erection  of  the  work. 

(e)  Bronze  Bushings  shall  be  made  for  a  drive  fit,  and  shall  be 
smooth  and  flush  with  the  outside  surfaces  of  the  members  in  which  they  are 
placed. 

(f)  Pintles  and  Pintle  Castings-  The  tops  of  pintles  and  the  bronze 
pintle  bushings  shall  be  finished  truly  hemispherical  and  then  polished.  The 
bottom  of  the  pintle  shall  be  faced,  and  the  body  turned  to  accurately  fit  tne 
lower  pintle  casting.  The  pintle  and  pintle  bushini.-s  shall  be  so  carefully 
made  that  they  will  be  interchangeable. 

(g)  Hint.-e3.  -  Kini^-e  castings  and  bushings  shall  be  so  accurately 
made  that  they  will  be  interchangeable  among  the  several  gate  leaves.  Hinge 
anchorages  shall  be  structural  steel  grillages,  details  of  which  will  be  furn- 
ished later  by  supplemental  drawings.  The  hinges  shall  be  set  so  accurately 
with  respect  to  the  pintle  as  to  permit  final  adjustment  to  exact  positions  with- 
out binding  of  any  moving  parts.   Tolerances  in  initial  setting  and  final 
adjustment  will  be  specified  when  details  of  the  pintle  and  hinge  castings  and 
the  anchorages  are  furnished.  Special  care  shall  be  exercised  in  setting  the 
middle  hinge  to  the  true  line  between  the  center  of  the  upper  hinge  and  the 
center  of  the  pintle. 

(h)  Calking  -  The  joints  in  the  skin  plate  faces  of  the  gates  shall 
be  calKed  where  necessary  to  insure  water-tigntness .  No  form  of  calking 
tool  or  work  that  injures  the  abutting  plate  will  be  permitted.  When  approved 
"by  the  contracting  officer,  openings  or  seams  may  be  welded  by  approved 
methods . 

(i)  Lubrication.  -  The  pintles  shall  be  lubricated  through  1/2  inch 
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extra-heavy  brass  pipes,  provided  with  pressure  lubricatioi.  fittings,  extending 
to  the  top  of  the  walkway.  The  pina  at  hinge  and  operating  strut  connections 
shall  be  drilled  for  lubrication, 

10-03,  HAr^RAILITiG,  -  Handrailing  shall  be  provided  as  shown  on  the  drawing 
in  accordance  with  paragraph  6-52, 

10-04.  TJMBER.  -  The  gates  shall  be  provided  with  white  oak  timber  fenders 
and  the  gate  recesses  with  white  oak  timber  bumper  blocks  as  shown  on  the  drawixsg 
All  timber  work  shall  be  in  conformity  with  the  requirements  of  Section  IV, 

10-05,  ERECTIOK. 

(a)  Shop  Erection,  -  In  order  to  detect  any  errors  in  templates,  the 
contractor  shall  erect  at  his  works,  without  charge,  one  complete  gate  leaf.  The 
leaf  shall  be  carefully  assembled,  bolted  together,  and  the  rivet  and  bolt  holes 
reamed,  Aj^y  errors  in  the  templates  or  elsewhere,  found  during  the  erection,  she 
be  immediately  corrected  in  each  leaf.  All  pieces  in  each  leaf  assembled  at  the 
shop  shall  be  clearly  match  marked,  so  as  to  facilitate  erection  in  the  field, 

(b)  Field  Erection  Plans,  -  Before  beginning  the  field  erection,  the 
contractor  shall  submit  for  approval  of  the  contracting  officer,  a  detailed  des- 
cription with  sketches  in  duplicate  showing  the  method  of  erection  proposed. 

(c)  Precautions  During  Erection.  -  In  both  shop  and  field  erection,  tL 
utmost  care  shall  be  taken  to  get  the  skeleton  into  correct  alignment  before  any 
rivets  are  driven.  In  the  field  erection,  the  separate  parts  shall  be  tightly 
bolted  together,  and  the  rivet  and  bolt  holes  shall  then  be  reamed  to  their  full 
size,  if  not  reamed  and  matchraarked  in  the  shop.   All  necessary  precautions  shall 
be  taken  in  driving  the  rivets  to  avoid  the  distortion  of  the  gate  as  a  whole  and 
of  any  of  its  component  parts.  Rivets  shall  be  tight  when  test-hamaiered.  The  se 
beams  in  the  sill  shall  be  adjusted  after  final  erection  of  the  gate,  and  after 
final  adjustment  they  shall  be  firmly  grouted  in  place.  Special  care  shall  be  ufl 
in  setting  the  pintle  and  hinges  to  permit  final  adjustment  of  the  gate  to  exact 
position  without  binding  of  moving  parts  and  to  insure  proper  bearing  for  gate  Ic 

10-06,  TRIAL  OPERATION  AND  TEST,  After  erection  and  before  final  acceptaoc 
the  gates  shall  be  operated  both  in  the  unwatered  condition  and  with  the  lock  flc 
by  moving  the  leaves  back  and  forth  by  operation  of  the  machinery  throughout  the: 
entire  travel  a  sufficient  number  of  times  to  demonstrate  to  the  satisfaction  of 
contracting  officer  that  they  conform  to  the  specifications.  The  workmanship  in 
gates  shall  be  such  that,  when  the  leaves  are  closed,  they  will  form  a  water-tigb 
barrier  across  the  lock  under  maximum  loads.  There  shall  be  no  material  leakage 
the  miter,  sill  or  side  seals.  The  joints  in  the  faces  required  to  be  watertight 
shall  be  tested  with  a  pressure  hose  using  a  minimum  pressure  of  60  pounds  per  sq 
inch  at  the  nozzle.  This  test  shall  be  made  after  erection  but  prior  to  field 
painting.  Any  defects  disclosed  shall  be  corrected  by  the  contractor  without  exf 
to  the  United  States  and  satisfactory  tests  completed, 

10-07,   PAINTING.  -  Shall  conform  to  the  requirements  of  Section  XVI, 

10-08,  PAYT^^EWr.  -  for  the  complete  gates,  including  construction,  installat 
in  place,  testing  and  painting,  and  the  required  shop  erection  of  one  gate  leaf  ■ 
be  made  at  the  respective  contract  unit  prices  for  the  vairious  materials  and  iteo 
used,  in  accordance  with  the  provisions  of  Sections  VI,  VII,  and  XVI, 
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Specifications:  Point  Rockway  lx)ck  -  Point  Rockway  Canal 

SECTION  XI  -  EMERGENCY  DAMS 

11-01.  GENERAL.  -  The  lock  shall  be  provided  with  10  emergency  dam 
stop  logs,  types  A,  B,  and  C,  a  pick-up  boom  and  a  stiff-leg  derrick  at 
the  upper  end  of  the  lock,  and  10  emergency  dam  stop  lo^s,  types  A,  B,  and 
C,  a  pick-up  boom,  and  a  stiff-leg  derrick  at  the  lower  end  of  the  lock. 
The  emergency  dam  stop  logs,  pick-up  booms,  stiff-leg  derricks  and  operat- 
ing machinery  shall  be  constructed,  assembled  and  installed  as  shown  on 
the  drawin: s  accompanying  these  specifications  and  in  accordance  with  sup- 
plemental drawings  to  be  furnished  at  a  later  date. 

11-02.   MATERIAI3  AND  WORKMANSHIP.  -  All  materials  and  workmanship 
shall  be  in  conformity  with  Sections  VI,  VII,  VIII,  and  XVI. 

11-03.  STOP  LOGS.  -  The  stop  logs  shall  be  constructed  of  structural 
steel  in  three  sizes,  type  A.  B.  and  C,  as  indicated  on  the  drawings. 

11-04.  STOP  LOG  PICK-UP  BOOI.^  -  The  stop  log  pick-up  booms  shall  be 
constructed  of  steel  pipe  conforming  to  par.  6-34  framed  and  welded  as 
indicated  on  the  drawings.  The  pick-up  booms  shall  be  equipped  with  latch- 
ing hooks  and  mechanism  arranged  to  fit  the  pick-up  lug  castings  provided 
on  the  stop  logs. 

11-03.   STIFF-LEG  DERRICK  AND  BiACHINERY.  -  The  stiff-leg  derricks 
shall  be  commercial-type  steel  structures  modified  as  required  for  the 
installation  indicated  on  the  drawings.   The  contractor  shall  design,  fur- 
nish, erect  and  install  the  derricks  and  machinery.   Each  derrick  shall  be 
capable  of  handling  a  43  to^i  load  at  35  ft.  radius. 

Machinery  for  the  derricks  shall  be  commercial-type  three  drum  hoists 
with  slewing  attachments,  driven  by  electric  motors.   Each  machine  with 
the  motor  provided  shall  have  sufficient  capacity  to  hoist  the  43  ^on   der- 
rick design  load  at  a  minimum  rate  of  13  ft.  per  minute  with  the  derrick 
provided,  and  to  awing  the  derrick  and  lift  the  boom  at  rates  customary  in 
commercial  practice  for  this  type  and  size  of  equipment.  Unit  stresses, 
proportioning  of  members,  connections,  and  other  details  of  design  of  der- 
ricks and  machinery  shall  be  in  accordance  with  usual  practice  for  such 
structures  and  will  be  subject  to  approval  by  the  contracting  officer. 

11-06.  TRIAL  OPERATION  AND  TEST.  -  After  erection  and  before  final 
acceptance,  the  stiff-leg  derricks  shall  be  operated  a  sufficient  number 
of  times  to  demonstrate  to  the  satisfaction  of  the  contracting  officer 
that  they  conform  to  the  specifications. 

II-07.   PAINTING  shall  conform  to  the  requirements  of  Section  XVI. 

11-08.  PAYMENT. 

(a)  Payment  for  the  stop  logs  including  construction  installa-  • 
tion  and  painting  will  be  made  at  the  respective  contract  unit  prices  for 
the  various  materials  used  in  accordance  with  the  provisions  of  Sections  VI, 
VII,  and  XVI. 

(b)  Payment  for  the  two  stiff -leg  derricks  and  machinery  includ- 
ing design,  construction,  installation  and  painting  will  be  made  at  the 
lump  sum  contract  price  "Stiff-Leg  Derricks  and  tochiner-y". 

(c)  Payment  for  the  two  complete  pick-up  booms  including  con- 
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Speciflcatj.ous;     Point   Rockvay  Lock   -  Point  Ftock.vay   Canal 
SECTION  XII   -   SECTOR  GATE  MACHINERY 
12-01.      GENERAL. 

(a)  Eight   sector  gate  machines   complete   including  motors, 
tail   brakes  and  limit   switches,    shall  be   constructed  and   furnished  and 
installed  as   shovra  on    tne  drawings  accompanying   tnese   specifications 
aud   in  accordance  with   supplemental    drawings    to  be  furnished  at  a  later 
date.     All  .material   and  workmanship   shall    conform   to    the  requirements  of 
Sections  "Vt,  VII,   and  VIII  wherever  applicable.     Each  macnine   shall    consist 
of  an  adjustable-length  gate  strut,   sector  arm,    sector,   a  commercial- type, 
inclosed  speed  reduction  unit,    direct   connected  high   torque,   high  slip, 
2-speed,    /^-winding  squirrel    cage  induction  motor,   motor-operated  shoe 
brake,   andlimit  switch.     All   motors,   tail   brakes    ,   limit  switches  and 
speed  reduction  units  shall  be   intercha  ngeable  and  of  same  manufacture. 
The  general   arrangement  of  the  gate  operating  macninery  shall   be  as  shown 
on   the  drawings. 

(b)  The  location  of  the  center  of  tne  sector  pin  witn  relation 
to  the   center  of   the  gate  pintle  shall   be  witnin  a  limit  of  1/6^  inch. 

(c)  The  length  of    tne  gate  strut  shall   be  adjustable  .vithin 
a  limit  of  ^   inch  either  svay  from  the   central   position  indicated  on   the 
drawings  and  detailed  on  later  supplemental   drawings,   by  means  of   the 
adjusting  spanner  bolts.     When   the  adjustment  is  completed  all    the  spring 
followers   shall   be  seated  tightly  against      the  spring  casing  lugs,    thus 

.distributing  tne  load  equally  between   the   springs  for  operation  in  either 
direction. 

12-02.     MOTORS,   BRAKES  ATTD  LIMIT  S.TITaiES  shall    conform  to    the 
requirements  of  Section  VIII. 

I2-O3.     W0RKI.1ANSHIP.   -  The  machinery  snail   be  placed  in  exact  position 
and tne  parts   to  be   concreted  in  shall  be  firmly  wedged  into  place  with 
steel  wedges,   after  which   tne  mortar  shall  be  poured  in  and   thoroughly 
ta  mped  to  bring  all    contact  surfaces   into  bearing.     The  projecting  mortar 
shall  be  neatly  surfaced.     All   bolts,   nuts,   and  screws   shall   be   tight. 
Other  details  of  workmanship  shall   conform  to   the  requirements  of  Section  VII. 

12-04.     PRESSURE  LUBRICATION  FITTINGS  shall   be  provided  and   installed 
as   snown  on   the  drawings  or  otherwise  where   required  for  proper  lubrication 
of  moving  parts  of  tne  machinery. 

12-05.     SHOP  ASSEMBLY  AND  TESTS.    -   Each   sector  gate  macaine  shall   be 
completely   fabricated,   assembled  and    tested  in  tne  shop.      The  units   shall 
be  properly  operated  and   closely  checKed   to   insure    that  all   necessary 
clearances  have  been  provided  and   that  no  binding  occurs   in  any  moving  part. 
After  satisfactory   trial   operations  have  been  completed,    the  machinery  may 
be  disassembled  for  shipment   to   the  site  of   the  work. 

12-06.     PAINTING.    -  All   painting  shall    conform  to  the  requirements  of 
Section  XVI. 

12-07.     PAYMINT. 

(a)     Payment  for  sector  gate  machinery  (except  motors   ,  brakes 
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and  limit  switches),  including  construction,  installation  in  place, 
testing  andpaintmg  will  be  made  at  the  contract  price  per  pound  for 
"Machinery,   Sector  Gates,   Furnished  and  Installed". 

(b)     Payment   for  sector  gate  motors,   brakes  and  limit  switches 
including  construction,    installation  in  place,    testing  and  painting  will 
be  made  at    the   contract  price  per  set  for   "Motors,  Brakes,   and  Limit 
Switches   for  Sector  Gates,   Furnished  and   Installed". 


i 
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Specifications:  Point  Rockway  Lock  -  Point  Rockway  Canal 
SECTION  XIII  -WIRE  ROPE  FENDERS 

I3-0I,  GENERAL,  -  fhe  lock  shall  be  provided  with  four  wire  rope  fend- 
ers, three  for  80  foot  spans  and  one  for  124  foot  span,  located  as  shown  on 
the  drawings.  The  wire  rope  fenders,  including  the  operating  machinery, 
shall  be  constructed,  assanbled  and  installed  as  .shown  on  the  drawings 
accompanying  these  specifications  and  in  accordance  with  supplemental  drawings 
to  be  furnished  at  a  later  date.  The  complete  machinery  vmits,  including 
wire  rope,  fixed  metal,  motors,  brakes  and  limit  switches  will  be  fximished 
by  the  Government  and  installed  by  the  contractor  as  shown  on  the  drawings. 
The  fender  booms  shall  be  furnished  and  installed  by  the  contractor. 

13-02,  MATERIALS  AND  VORKT.IANSHIP,  -  All  materials  and  workmanship 
shall  be  in  conformity  with  the  requirements  of  Section  VI,  VTI,  and  Till, 
wherever  applicable  and  as  further  specified  below* 

13-03.  FENDER  BOa.I,-  The  bocms  shall  be  constructed  of  steel  pipe 
conforming  to  par,  6-34  framed  and  welded  as  indicated  on  the  drawings. 
The  boons  for  the  80  foot  fenders  shall  be  made  up  of  4  sections,  and  the 
124  foot  boom  shall  be  made  up  of  7  sections.  The  sections  for  the  80 
foot  booms  and  first  4  sections  of  the  124  foot  booms  shall  be  inter- 
changeable. The  pipe  ends  of  all  sections  shall  be  equipped  with  suitable 
flanges  to  provide  for  bolting  sections  together* 

13-04,  MACnINERY, 

(a)  General,  -  The  machinery  furnished  by  the  Government  for 
the  operation  of  the  fenders  will  consist  of  all  mechanisms  and  parts, 
including  fixed  metal,  necessary  to  provide  for  raising  and  lowering  the 
boom,  coupling  and  uncoupling  the  ends  of  the  wire  rope,  and  for  absorbing 
the  energy  of  a  striking  vessel  a  11  as  generally  indicated  on  the  drawings* 

(b)  Operating  machinery  for  raising  and  lowering  the  boom  consists 
of  two  cast  steel  rolling  sectors  with  tooth  treads  operated  by  means  of 

a  crank  arm  a  tt ached  to  a  shaft  which  is  driven  through  a  gear  reduction 
unit  by  an  electric  motor,  as  shown  on  the  drawings.  The  motors  will  be 
rated  3O/IO  R,P.,  9OO/3OO  R.P.M,  and  provided  with  a  tail  brake  and  limit 
switch.  The  speed  reduction  gears  with  exception  of  the  spring  gear  will  be 
contained  within  a  single  inclosed  unit  of  a  conmercial  type.  All  speed 
reduction  units  for  fenders  wil]  be  inerchangeable  and  of  same  manufecture. 
Suitable  counterweight  units,,  made  of  concrete  with  steel  pun^hings  aggregate 
and  proportioned  as  directed  by  the  contracting  officer,  shall  be  furnished 
and  installed  on  the  rolling  sectors  for  the  124  ft,  span  fender,  as  indicated 
on  the  drawings.  These  units  shall  be  securely  attached  to  the  sector  frame 
and  shall  be  positioned  so  as  not  to  interfere  with  operation  of  the  fender. 
If  neces^ry  for  the  proper  operation  of  the,  three  80  ft,  span  fenders, as 
determined  by  the  contracting  officer,  similar  counterweights  shall  be 
provided  for  them  also, 

(°)  Coupling  pin  machinery  vill  consist  of  a  6  inch  diameter  pin 
forced  through  meshed  sockets  on  the  ^;,ire  rope  ends  by  means  of  a  rack 
Which  IS  moved  by  a  pinion  connected  through  reduction  gears  to  a  motor 
as  shown  on  the  drawings.  The  mechanism  shall  rotate  the  pin  90  deS^^ 
about  Its  longitudinal  axis  after  it  is  fullv  in.,.^.^  •  .u  °®^®-^ 

j-t  IS  luiiy  inserted  in  the  rope  sockets, 
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for  the  purpose  of  locking  the  pin  in  place.  The  motor  will  be  rated  1/2 
H.P.,  600  R.P.M,  and  provided  with  a  limit  switch.  The  speed  reduction  gears 
will  be  containedwithin  a  single  inclosed  unit  of  a  canmercial  type.  All 
speed  reduction  units  for  coupling  pin  machinery  will  be  interchangeable 
and  of  same  manufacture. 

(d)  Friction  Brakes  and  Wire  Rope.  -  Friction  brakes  for  absorbing 
energy  of  a  striking  vessel  shall  be  installed  on  both  walls  for  each  fender, 
each  unit  consisting  of  a  brake  reel  and  a  fixed  ballard  as  shown  on  the 
drawings.  The  -brake  reel  consists  of  a  nest  of  fixed  and  sliding  discs 
adjusted  to  the  required  bearing  by  means  of  spring  bolts.  The  wire  rope 
will  be  3i  inch  diameter  6x37  construction  conforming  to  par.  6-40,  connected 
to  machinery  and  bocro  as  shown  on  the  drawings, 

(e)  Motors,  Brakes,  and  Limit  Switches  will  conform  to  the 
requirements  of  Section  VIII. 

13-05.  TRLU-  OPERATION  AND  TEST.  _  After  erection  and  before  final 
acceptance,  the  fender  booms  and  coupling  pin  machinery  shall  be  operated 
a  sufficient  number  of  tines  to  demonstrate  to  the  satisfaction  of  the 
contracting  officer  that  they  conform  to  the  specifications.  Necessary 
adjustments  for  conterweights  on  the  rolling  sectors  shall  be  made  as 
directed  by  the  contracting  officer, 

I3-O6,  PAINTING  shall  conform  to  the  requirements  of  Section  XVTII, 

13-07.  PAYMENT, 

(a)  Payment  for  complete  wire  rope  fender  boccis,  including 
furnishing,  construction^  installation  in  place,  testing  and  painting  will 
be  made  at  the  contract  price  per  pound,  "Fender  Boon". 

(b)  Payment  for  installing  wire  rope  fenders  machinery  (except 
motors,  brakes,  and  limit  switches)  inclusing  testing  and  painting,  will  be 
made  at  the  contract  price  per  pound,  "Machinery,  Wire  Rope  Fenders,  Installed 
only". 

(c)  Payment  for  installing  motors,  brakes,  and  limit  switches 
for  the  wire  rope  fenders,  including  testing  and  painting,  will  be  made  at 
the  contract  price  per  set  for  "Motors,  Brakes,  and  Limit  Switches,  Wire 
Rope  Fenders,  Installed  only". 

(d)  Payment  for  counterweights  will  be  made  at  the  contract 
price  per  cwt  (100  lbs)  for  "Counterweight", 
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Specifications s  Point  Rockway  Lock  -  Point  Rockway  Canal 

SECTION  XIV 

lii-Ol.  GENERAL.  -  The  contractor  shall  design,  construct,  furnish 
and  install  an  unequal  arm  swing  bridge  con5)lete  and  ready  for  the 
application  of  power  for  its  operation  and  to  receive  highway  traffic. 
The  bridge  is  to  be  a  riveted  through  truss  for  highway  traffic  and  pos- 
sible future  railroad  traffic  with  a  20  foot  roadway  and  2  3-foot  side- 
walks, with  provisions  for  the  future  track  on  the  center  line  of  the 
bridge,  designed  for  a  Standard  e60  Coopers  Railroad  Loading  and  a  Stan- 
dard H20  Highway  Loading. 

The  bridge  will  span  the  lock,  and  in  the  open  position  will  be  set 
back  from  the  face  of  lock  wall  to  give  a  5  f^*  niiniraum  clear  passageway 
on  the  lock  walls. 

The  opening  of  the  swing  will  be  approximately  95°-30  '  and  the  time 
for  normal  opening  or  closing,  after  release  of  ends,  will  be  one  minute. 

The  controls  for  operating  this  bridge  will  be  fully  automatic, 
located  and  worked  from  two  central  control  points,  which  are  provided 
for  the  operation  of  locks,  one  on  each  wall  of  the  lock. 

This  bridge  is  to  be  supported  on  a  center  bearing,  and  diall  have 
8  balance  wheels  running  on  a  track  secured  to  the  masonry. 

The  electric  wiring  will  be  under  a  separate  contract. 

14-02.   MATERIALS.  -  The  materials  to  be  used  shall  conform  to  the 
requirements  of  Section  VI  and  are  to  be  as  follows: 

(a)  Structural  Steel.  -  For  trusses,  floor  system,  bracing, 
decking  and  machinery  supports. 

(b)  Rolled  Steel  or  Forged  Steel.  -  For  shafts,  axles,  bolts, 
nuts,  keys,  cotter  pins,  screws,  worms,  and  piston  rods. 

(c)  Forged  Steel  or  Cast  Steel.  -  For  levers,  cranks,  connecting 
rods,  and  rollers. 

(d)  Forged  Steele  -  For  pinions  and  equalizing  levers,  and  shafts. 

(e)  Cast  Steel..  -  For  pivot  stands,  couplings,  wedges,  and  shoes, 
racks,  tracks,  gears,  brake  wheels,  shaft  bearings. 

(f)  Tool  Steel.  -  For  parts  which  require  hardening  or  oil  tem- 
pering, such  as  pivots,  friction  rollers,  ball  bearings  and  spring, 

(g)  Phosphor  Bronze.  -  For  pivot  discs  and  worm  wheels. 

(h)  phosphor  Bronze,  Bronze,  or  Babbitt  ^fetal.  -  For  linings  of 
journal  boxes  and  of  other  rotating  or  sliding  parts. 

14-03.  WORKMANSHIP.  -  All  workmanship  shall  conform  to  the  require- 
ments of  Section  VII  of  these  specifications,  as  shown  on  the  drawings, 
as  hereinafter  specified  or  in  accordance  with  standard  approved  modern 
bridge  shop  practice* 

(a)  Punching,  Reaming  and  Drilling  Holes.  -  All  connections  of 
main  truss  members  to  gussets  and  splice  material  whether  for  shop  or  field 
rivets,  all  connections  of  stringers  and  floor  beams  whether  for  shop  or 
field  rivets,  all  connections  of  diaphragms  to  cross  girders  at  L6  and  to 
the  trusses,  end  of  cross  girders  to  the  trusses,  and  all  connections  for 
drive  pinion  supports  to  trusses  shall  be  punched  and  reeimed  or  drilled. 
Holes  in  other  connections  may  be  punched  if  material  is  3/4*  or  less,  and 
if  material  is  over  3/4"  it  shall  be  punched  then  reamed  or  drilled.   Ream- 
ing shall  be  done  only  after  the  pieces  are  assembled. 
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(b)  'itiop  Aasembly  and  Match  ^'brking.  -  The  trus3e3  are  to  be 
assembled  in  shop  and  connection  holes  drilled  or  reamed.   Cross  gir- 
ders at  li>  are  to  be  assembled  in  shop  with  the  diaphragms,  supports  for 
drive  pinions  and  connections  to  trusses  and  connection  holes  drilled  or 
reeUhed.   The  floor  bean  connections  and  stringer  connections  are  to  be 
assembled  in  shop  and  drilled  or  reamed.   All  parts  assembled  in  the  shop 
for  reaming  or  drilling  field  connecting  holes  are  to  be  match-marked. 

(c)  Rack  and  Trac]<.  -  Track  segments  shall  be  planed  on  the  top, 
bottom  and  aides.   Surfaces  on  which  balance  wheels  bear  shall  be  planed 
to  the  true  bevel.  The  center  line  shall  be  scribed  on  the  surface.  The 
toothed  segments  forming  the  rack  shall  be  fitted  accurately. 

(d)  Pivot  and  Disc.  -  The  pivot  stand  and  center  casing  shall 
be  finished  and  fitted  accurately.  The  steel  discs  shall  be  of  tool 
steel,  fitted  and  finished,  then  oil  tempered.  After  hardening  they  shall 
be  ground  to  a  final  finish.  The  sliding  surfaces  of  steel  and  phosphor 
bronze  discs  shall  be  polished. 

(e)  Assembling  Centers.  -  The  complete  center,  including  girders, 
diaphragms,  rack,  track  segments,  shafts,  gears,  drive  pinions  and  balance 
wheels  shall  be  assembled  in  the  shop  and  aligned,  fitted,  drilled  and  the 
parts  match-marked. 

(f)  Ceimber.  -  The  camber  of  trusses  shall  be  equal  to  the  deflec- 
tion produced  by  the  dead  loads,  makinfZ  proper  allowances  for  the  lift  of 
ends.   The  camber  of  the  cross  girders  at  the  pivot  support  shall  be  equal 
to  the  dead  load  only  . 

14-04.   DESIGN  AND  DESIGN  C  OUTPUT  AT  IONS. 

(a)  General.  -  The  bridge  shall  be  designed  for  the  following 
conditions: 

Case  I  -  Dead  Load  -  Fridge  open 

Case  II  -  Dead  Load  -  Bridge  closed  and  ends  raised  to  give  a 

positive  reaction. 

Case  III  -  Live  load  on  one  arm  -  simple  span  action 

Case  IV  -  Live  load  on  one  arm  -  partially  continuous 

girder  action. 

Case  V  -  Live  load  on  both  arms  -  partially  continuous 

girder  action. 

The  combination  of  Case  I  alone,  Case  I  plus  Case  II,  Case  I  plus  Case  V, 
Case  II  plus  Case  IV,  Case  II  plus  Case  V  shall  be  used  in  determining 
maximum  stresses. 

(b)  Im£act.  -  Stresses  in  structural  parts  caused  ty  the  forces 
applied  for  moving  or  stopping  the  span  shall  be  increased  100*  as  an  allow- 
ance for  impact. 

(c)  Reversal  of  Stress.  -  Structural  members  subject  to  reversal 
of  stress  during  the  movement  of  the  span,  shall  be  proportioned  for  result- 
ant stress  of  either  kind  increased  by  25*  of  the  smaller.  Secondary  stress- 
es shall  be  provided  for  in  proportioning. 
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(d)  End  Lift  Reactions.  -  The  end  lift  noachinery  shall  be  pro- 
portioned to  exert  an  uplift  equal  to  the  maximum  negative  end  reaction 
of  the  live  load  and  impact  plus  ^OX   of  their  sum. 

Ik-OS.      ALLO»VA.HLE  WORKING  STRESSES.  -  The  following  allowable  working 
stresses  are  to  be  used: 

(a)  STRUCTURAL  STEEL 

Nature  of  Stress  ?fexiraum  Formula 

Stress   Used 
TENSIONS 

Rolled  steel,  on  net  section  -------------  -18,000 

On  the  eu'ea  of  the  nominal  dieimeter  of  rivets  under  the 
limitations  defined  in  Section  I3-  ----------  -13,500 

COMPRESSION 

Rolled  Steel,  on  short  lengths  or  where  lateral 

deflection  is  prevented  --------------  18,000 

On  gross  sections  of  columns  with  a  maximum  of         13,000   18,000 

2      2 
14L  /10388r 

For  main  compression  members,  the  ration  iJt 

shall  not  exceed  120,  and  for  bracing  and  other 

secondary  members,  and  single  lacing  not  to  exceed 

140  and  for  double  lacing  not  to  exceed  200. 

BENDING 

On  extreme  fibers  of  rolled  section,  and  built-up 

sections,  net  sections,  if  lateral  deflection  is 

prevented  -------------  --------  18,000 

When  the  unsupported  length  L  exceed  I3  times  b,  the 

width  of  the  compression  flange,  the  stress  in  pounds  per 

square  inch  in  the  latter  *all  not  exceed-  ---------    20,000 

2       2 
The  laterally  unsupported  length  of  beams  and  14L  /2000b 

girders  shall  not  exceed  40  tines  b,  the  width 

of  the  compression  flange. 

On  extreme  fivers  of  pins,  when  the  forces  are  assumed 

as  acting  at  the  center  of  gravity  of  the  pieces-  -  -  -  27,000 

SHEARING 

On  Pins 13.500 

On  power-driven  rivets-  ---  --------  13,500 

On  turned  bolts  in  reamed  holes  with  a  clearance 

of  no  more  than  I/50  of  an  inch 13.500 

On  hand-driven  rivets  -  ----------  --  10,000 

On  unfinished  bolts  10,000 
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Ktiximum  Formula 
Nature  of  Stress  Stress    Used 

On  the  gross  area  of  the  webs  of  beams  and  girders 
where  h,  the  clear  di  ^ance  between  flanges  in 
inches,  is  not  more  than  60  times  t,  the  thick- 
ness of  the  web  in  inches  -------------  12,000 

On  the  gross  area  of  the  webs  of  beeims  and  girders 

if  the  web  is  not  stiffened  where  h  is  more  than  13,000 

60  times  t,  the  greatest  average  shear  per  square 

inch,  V/A,  shall  not  exceed l\h^/T20QXr 

BEARING  •  Single 

Double  Shear  Shear 

On  Pins  -------  --_-_  30,000  24,000 

On  power-driven  rivets-  ----------  30,000  24tOOO 

On  turned  bolts  in  reamed  holes  ------  30,000  24,000 

On  hand-driven  rivets  -  ___-_--  20,000  16,000 

On  unfinished  bolts 20,00''  16,000 

On  expansion  rollers  per  linear  inch,  600  times  the  diameter  of  the  roller 
in  inches* 

CO.'EINED  STRESSES.  For  combined  stresses  due  to  wind  and  other  loads, 
the  allowable  working  stress  may  be  increased  33-V3  percent,  provided  the 
section  thus  found  is  not  less  than  that  required  by  the  dead  and  live 
loads  alone, 

f.!EMEERS  CAFiRYING  ?TIND  ONLY.  For  members  carrying  wind  stresses  only,  the 
allowable  working  stresses  may  be  increased  33-^/3  percent. 

(b)  r.1achinery  and  Similar  Parts,  in  which  main  stresses  are 
not  increased  by  impact: 

Fixed 
tfeterial  Tension  Compression  Fearing  Shear 

Rolled  or  forged  steel-  - -  9,000    9,000-40IV'r  13,000  6,500 

Stress  in  extreme  fibers  of  trunnions-  - 

13,000    13,000 

Cast  Steel 7.000  8,000-35l7rlO,000     5,000 

Phosphor-bronze-   ---------     6,000  6,000  4f500 

Cast   iron 1,500  8,000*  8,000     2,000 

♦For  struts  whose  L/r  is  20  or  less. 
Keys 9,000     5,000 

For   stresses  which  are  reversed  at   the  rate  of  10  or  more  times  a 
minute,    2/3  of  the  above  mentioned   unit   st^-esses   shall  be  used. 

(c)  Bearing  Pressures,    for  rotating  and    sliding  surfaces  in 
pounds  per  square   inch: 

(1)   For  intermittent  motion  with  speed  not   exceeding  100  feet 
per  minute: 
Pivots  of  swing  bridges,    hardened   tool   steel  on 

phosphor-bronze  discs-  -  -  -3,000 
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Trunnion  bearings,  structural  steel  on 

phosphor-bronxe-  -------  1,500 

Wedges,  cast  steel  on  cast  steel  on 

structural  steel-  --------   500 

Screws  which  transmit  motion  (on  pro- 
jected area  of  thread)  -------   200 

(2)  For  speeds  exceeding  100  feet  per  minute: 

Hardened  steel  on  hardened  steel  ----------  2,000 

Hardened  steel  on  bronze  --------------  1,500 

Structural  steel  on  bronze  -------------   60O 

Structural  steel  on  babbitt  metal  or  brass  -----   40O 

Structural  steel  on  cast  iron-  --------  -  Loq 

Cross-head  slides  (speed  not  exceeding-  600  feet 

per  minute)  -  -  -    50 

(d)  Journal  and  Pivot  Bearings.  -  The  pressure  on 
pivots  or  step  bearings  for  vertical  diafts,  and  on  journals, 
shall  not  exceed; 

On  pivots,  p;^  60,000,  but  not  more  than  900. 

nd 
On  journals,  p^^  250,000,  but  not  more  than  600. 

nd 
On  collars,  p^  50«Q00t  but  not  more  than  200. 
nd 

p;^  pressure  in  pounds  per  square  inch. 
Qz   number  of  revolutions  per  minute, 
d—  diameter  of  pivot  or  journal  or  mean  diameter  of 
collar  in  inches. 

For  crank  pins  and  similar  joints  with  alternating 
application  and  release  of  pressure,  the  bearing  values  given 
by  the  foregoing  formulas  may  be  doubled. 

(e)  Shafts.  -  Circular  shafts,  trunnions  and  axles 
shall  be  proportioned  by  the  f  ollowin_:  formulas: 

f  Z  i2  (3  M  ♦  i  

Tfd^  (^     8  f^iTT^ 
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— /i3   I   Ti/r   1  T  2 


2 
Ijd^  I   M  4  T 


^  Z  unit  extreme  fiber  stress  in  tension  or 

compression. 
3  ~  unit  shear. 

d  —  diameter  of  shaft  at  the  section  considered. 
M—  simple  bending  moment  computed  for  the  dis- 
tance center  to  center  of  hearings. 
T  —  simple  twisting  moment. 
In  the  case  of  reversal  at  the  rate  of  10  or  more  times  a  min- 
ute, increase  M  by  1/2.   In  this  case,  f  shall  not  be  reduced 

lk-5 


on  account  of  reversal. 

If  a  shaft,  trunnion,  or  axle  has  one  keyway  at  the  section  where 
the  maximum  stresses  occur,  f  and  S  shall  be  considered  to  be  increased 
by  1/6;  if  two  keyways,  by  l/k» 

(f)  Gear  Teeth.  -  In  spur  gears  and  bevel  gears,  the  load  trans  - 
mitted  shall  be  taken  as  applied  on  1  tcoth  only;  in  worm  wheels,  as  being 
equally  distributed  between  2  teeth. 

A  standard  shaped  tooth  is  one  having  the  following  characteristics: 

(a"^  The  profile  is  a  20  degree  involute  curve; 

(b)  The  radial  height  outside  of  the  pitch  circle  is 
clocely  0.32  of  the  circular  pitch; 

(c)  The  thickness  of  the  tooth  at  the  pitch  circle  is 
1/2  of  the  circular  pitch. 

The  allowable  load  on  cut  gear  teeth  of  standard  shape  shall  conform 
to  the  following  formulae: 

(  ) 

w  -  psf  (  0.15k  -  1.912  )  600 

(  n   )  600  4-V 

W  —  the  allowatle  load  on  the  tooth  in  pounds, 

3  —  the  permissible  stress  in  pounds  a  square  inch; 

-  9,000  for  bronze 

-  16,000  for  steel 

f  —  width  of  face  of  tooth  in  inches. 
p  —  circular  pitch  in  inches. 
V  —  velocity  of  pitch  circle  in  feet  a  minute, 
n  ~  the  number  of  teeth  in  thejpar. 
The  allowable  load  on  machine  molded  teeth  iiall  conform  to  the  fore- 
going formula,  taking  s  —  14,000  for  cast  steel. 

For  teeth  not  of  standard  shape,  the  following  formula  shall  be  usedi 

W  -  sf  t^  X  600 
~  "Sr"    600  4-7 

t  —  thickness  of  tooth  in  inches  at  section  under 

consideration, 
r  —  radial  height  of  tooth  in  inches  measured  from 
section  where  t  is  taken. 
The  other  symbols  are  defined  as  in  the  formula  for  standard  teeth. 
For  calculating  the  teeth  of  bevel  gears,  the  middle  section  of  the 
tooth  shall  be  taken. 

The  teeth  of  geeu's  transmitting  power  for  the  operation  of  the  bridge, 
bevel  gears,  and  wheels  in  the  gearing  of  any  motor,  shall  be  machine  cut. 

14-06.  DRAWINGS.  -  The  swing  bridge  outline  drawings  fxirnished  by 
the  contracting  officer  indicate  the  neat  lines  of  concrete  lock  walls 
with  the  necessary  dimensions  of  the  trusses,  deck,  walkway  clearances  on 
top  of  the  lock  wall,  a  diagrammatic  outline  showing  the  closed  and  open 
position  of  the  bridge  and  a  diagraamatic  layout  of  machinery.   The  con- 
tractor shall  without  charge  to  the  United  States,  submit  design  computa- 
tions and  stress  sheets,  in  addition  to  detail  drawings  as  specified  in 
par.  l-04(c). 
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U-07.   MACHINEFfY. 

(a)  General,  -  The  machinery  shall  be  simple  ind  substantial  in 
design,  mounted  on  self-contained  steel  frewies  or  bases,  securely  bolted 
to  the  bridge  steel  work,  and  located  within  easy  access  for  inspection 
and  servicing.  The  contractor  shall  furnish  an  outline  drawing  of  the 
machinery,  showing  forces  acting  on  the  gear  teeth,  the  twisting  moment 
and  the  bending  moment  of  shafts,  and  other  information  necessary  for  com- 
puting the  strength  of  the  machinery  parts,  together  with  detail  and  assem- 
bly drawings  so  complete  that  machinery  parts  may  be  duplicated  without 
reference  to  patterns,  other  drawings  or  individual  shop  practice. 

(b)  Proportioning  Machinery  and  Determining  Power.  -  The  machinery 
shall  be  proportioned  and  power  provided  to  move  the  span  under  the  follow- 
ing conditions: 

(1)  In  normal  time  of  opening:  -  with  a  wind  load  of  2.  l/2;5< 
per  square  foot  of  the  vertical  projection  of  one  arm  plus  frictional  re- 
sistance and  inertia. 

(2)  In  twice  the  normal  time  of  opening:  -  with  a  wind 
load  of  10#  per  square  foot  on  the  vertical  projection  plus  frictional 
resistance  and  inertia  plus  an  ice  load  of  2  1/2;^  per  square  foot  of  floor 
area. 

(3)  With  a  wind  load  of  15  lbs.  per  square  foot  on  the 
vertical  projection  of  the  bridge,  the  machinery  shall  hold  the  bridge 
in  any  position. 

(c)  ^fechinery  Resistance.  -  The  resisting  forces  shall  be  reduced 
to  a  single  force  acting  between  the  pinion  and  operating  rack,  and  the 
friction  on  the  center  discs  in  starting  shall  be  13%*   and  in  motion  10^, 

(d)  Brakes.  -  The  brakes  shall  conform  to  the  requirements  of 
paragraph  8- 14-   In  addition  the  1  ridge  machinery,  including  brake  mechan- 
ism, shall  be  sufficient  to  stop  the  bridge  in  5  seconds.   The  braking  ca- 
pacity shall  be  sufficient  to  stop  the  bridge  in  10  seconds.   If  brakes 
act  through  machinery,  the  unit  stresses  produced  in  macrhinery  by  braking 
shall  not  exceed  1  1/2  times  those  allowed  for  normal  torque  of  the  prime 
mover. 

(e)  Aligning  and  Locking.  -  The  contractor  shall  furnish  suit- 
able mechanism  to  ali^n  and  lock  the  bridge  securely  in  position,  so  that 
the  bridge  cannot  be  displaced  either  "horizontally  or  vertically  under  the 
action  of  traffic.  The  operating  mechanisms  of  end  lifts  and  rail  locks 
shall  be  independent. 

(f)  Interlocking.  -  The  bridge  operating  devices  shall  permit 
interlocking  with  the  signal  system,  and  the  devices  shall  be  so  inter- 
locked with  each  other  that  the  operations  for  opening  and  closing  of  the 
bridge  will  be  performed  in  a  predetermined  order. 

(g)  Limit  Switches.  -  Motors  are  to  be  provided  with  limit  swit- 
ches to  control  the  various  operations  and  shall  meet  the  requiiements  of 
par.  8-15. 

14-08.   ELECTRICAL  EQUIPI.-IENT . 

(a)  General.  -  The  contractor  shall  furnish  and  install  the  elec- 
trical equipment  for  the  operation  of  the  bridge  up  to  the  leads  for  the 
power  to  the  motors,  brakes  and  limit  switches.  The  wiring  from  these 
points  to  the  control  panels  and  to  the  sources  of  power  are  under  a  sep- 
arate contract. 

(b)  Ifctors.  -  The  contractor  shall  furnish  and  install  all  the 
motors  for  the  operation  of  the  bridge  in  accordance  wit  Section  VIII» 

14-7 


(c)  Current  Requii  ement  s.  -  A  curve  showing  current  required  by 
the  motors  at  the  various  stages  of  operating  the  swing  span  is  to  be  fur- 
nished by  the  contractor. 

1/4-09.   HIGHWAY  AND  SIDEWAI-K  DECK 

(a)  Highway  Deck  shall  consist  of  open  steel  mesh  deck  grating 
as  made  by  the  Irving  Iron  Works  Company  or  equal,  and  is  to  be  welded  to 
transverse  sills  supported  on  stringers. 

(b)  Sidewalk  Deck  shall  be  similar  grating  bolted  to  a  reinforced 
concreted  curb  and  a  longitudinal  steel  channel, 

1/t-lO.   HATJDRAILS.  -  The  hand  rails  for  the  sidewalk  are  to  be  extra 
strong,  wrought  iron  pipe  with  malleable  fittings,  consisting  of  two   lines 
of  1  l/2»  ^   pipe  with  2*  0   posts. 

14-11.   COUNTERWEIGm? .   -  The  counterweight  shall  be  of  Class  P  (see 
par.  S~^3')    concrete,  supported  by  structural  sieel  frames,  and  is  to  be 
made  with  pockets  easily  reached  for  adding  or  removing  concrete  balance 
blocks.  Test  blocks  of  concrete  exactly  like  the  concrete  to  be  used  in 
the  counterweight  are  to  be  made  to  measure  the  probable  unit  weight. 
Before  the  construction  of  the  counterweight,  the  contractor  shall  determine 
the  weights  carefully  from  shop  plans  of  a  11  structural  metal  and  machinery, 
deck  material  and  counterweight  material  in  the  structure,  and  adjust  the 
counterweight  to  give  a  good  balance  to  the  structure. 

14-12.  ERECTION.  -  Before  starting  work,  the  contractor  shall  inform 
the  contracting  officer  fully  as  to  the  method  of  erection  he  proposes  to 
follow,  and  the  amount  and  character  of  equipment  he  peoposes  to  use,  which 
shall  be  subject  to  the  approval  of  the  contracting  officer.  The  contrac- 
tor shall  submit  plans  for  falsework,  if  required,  to  the  contracting 
officer. 

14-13.  PAIWriNG.  -  Painting  of  bridge  and  machinery  shall  conform 
to  Section  XVI. 

14-14.   TESTS  AND  OPERATION. 

(a)  ifechinery  Test.  -  Before  the  main  machinery  is  connected  for 
transmitting  power,  it  shall  be  given  an  idle  run  of  8  hours. 

(b)  tend  Operated  Test.  -  All  machinery  shall  be  hand  operated 
for  one  cycle  of  operation  before  being  electrically  operated. 

(c)  Completed  Test.  -  All  operating  machinery  shall  be  put 
through  successive  cycles  of  operation  for  a  period  of  one  hour.  All 
bearings  shall  be  inspected  to  detect  the  heating  of  parts,  and  any  de- 
fects found  in  the  adjustment  of  machinery  shall  be  corrected,  and  an 
additional  cycle  of  operations  for  one  hour  shall  be  made  until  all  parts 
operate  successfully. 

14-15.   SUPPLEMENTARY  SPECIFICATIONS.  -  Wherever  any  points  are  not 
specifically  covered  by  these  specifications,  the  following  specifications 
shall  goverii:- 

(a)  pacifications  for  Movable  Railway  Bridges  -  issued  by  the 

American  Railway  Engineering  Association.  -  1935* 

(b)  General  Si)ecif ications  for  Steel  Railway  Bridges,  issued  by 
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the  American  Railway  Engineering  Association.  -  19^0* 

(c)  Spare  parts  will  not  be  required  for  the  equipment  on  this 

bridge. 

14-16.   PAYMENT. 

(a)  Payment  for  the  "Swing  Bridge*  and  machinery  will  be  made 
at  the  contract  price  for  the  desij^jn,  furnishing,  fabrication,  erection 
and  painting  of  the  bridge  and  machinery,  including  fixed  metal  and  all 
other  parts  necessary  for  the  complete  bridge. 

(b)  Partial  Paynents.  -  A  partial  payment  of  GOX   will  be  made 
on  the  estimated  value  of  materials  for  the  "Swing  Bridge"  and  Machinery 
when  the  material  arrives  at  the  site  of  work.   The  valance  will  be  paid 
on  acceptance  of  the  tested,  completed  bridge. 
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Specif ications J   Point  Rockway  Lock  -  Point  Rockway  Canal 

SECTION  XV 

MISCELLANEOIB  EtiUIPMENT 

15-01.   GENERAL.  -  The  lock  shall  be  provided  with  two  lock  unwatering 
pumps  and  three  sump  pumps  as  indicated  on  the  drawings. 

15-02.   MATERIALS  AND  WORKMANSHIP.  -  AH  materials  and  workmanship 
shall  be  in  conformity  with  the  requirements  of  Sections  VI,  Vll,  Vlll, 
and  XVI,  wherever  applicable. 

15-03.    LOCK  UNWATERING  PUMPS  AND  SUMP  PUMPS. 

(a)  General .  -  The  contractor  shall  design,  construct,  furnish 
and  install  two  lock  unwatering  pumps  and  three  sumps  complete  with  all 
necessary  accessories  as  indicated  on  the  drawings  or  specified  herein. 

(b)  Each  unwatering  pump  shall  be  designed  for  a  capacity 
of  9000  g.  p.  m.  at  50  foot  head,  centrifugal,  vertical  shaft  type  with 
electric  motor  above.   The  accessories  to  be  furnished  with  each  pump 
shall  include  the  necessary  intake  and  discharge  pipe,  shafts  and  bearings, 
two  gate  valves,  and  two  check  valves,  installed  as  shown  on  the  drawings. 

(c)  Each  sump  pump  shall  be  designed  for  a  capacity  of  200  g.p.m. 
at  50  foot  head,  centrifugal,  vertical  shaft  type  with  electric  motor  above, 
equipped  with  float  switch  and  automatic  starter.  The  accessories  to  be 
furnished  with  each  pump  shall  include  the  necessary  intake  and  discharge 
pipe  shafts  end  bearings,  one  gate  valve  and  one  check  valve  installed  in  the 
discharge  pipe. 

(d)  Payment.  -  Payment  for  the  two  lock  unwatering  pumps  and  the 
three  sump  pumps,  including  intake  and  discharge  pipe^  shafts  and  bearings, 
gate  valves,  check  valves,  float  switches,  starters  and  other  accessories 

and  painting,  will  be  made  at  the  lump  sum  contract  price  for  "Lock  Unwatering 
Pumps  and  '^ump  Pumps." 
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Specifications:   Point  Rockway  Lock  -  Point  Rockway  Canal 

SECTIuN  XVI  -  PAIOTS  AND  PAINTING 

I6-OI.  GENERAL.   The  requirements  set  forth  in  this  section  include 
both  shop  and  field  cleaning  and  painting.  Unless  otherwise  specified  or 
authorized,  all  paint  materials  shall  conform  to  the  current  Federal  Speci- 
fications wherever  applicable.  Where  Federal  Specifications  are  uot  appli- 
cable, mateiial  shall  be  as  specified,  or  otherwise  subject  to  the  approval 
of  the  contracting  officer.  All  colors  shall  be  as  specified  or  subject 
to  the  approval  of  the  contracting  officer.  All  paint,  when  applied,  shall 
provide  a  satisfactory  film  and  a  smooth  even  surface,  except  when  sand 
reinforced,  and  under-coats  shall  dry  without  excessive  gloss,  suitable  for 
the  proper  application  and  adhesion  of  subsequent  coats,  as  approved  by 
the  contracting  officer.  Where  necessary,  in  the  opinion  of  the  contract- 
ing officer,  to  suit  the  conditions  of  surface,  temperature,  and  weather 
existing  at  the  particular  time  of  application,  ths  packaged  paint  may  be 
thinned  by  the  addition  of  not  more  than  one  pint  per  gallon  of  mineral 
spirits  (paragraph  l6-10(a))  immediately  prior  to  application,  provided 
that  in  no  case  shall  the  viscosity  of  the  paint  be  reduced  to  a  point  where 
the  specified  maximum  coverages  will  be  exceeded.  To  distinguish  several 
paint  coats  of  the  same  color  the  contracting  officer  may  require  the  addi- 
tion of  carbon  black  to  give  each  coat  a  different  shade. 

16-02.   SURFACE  CLEANING  AND  PREPARATION. 

(a)  Shop  Cleaning.  -  All  surfaces  of  sector  gates  shall  be  thor- 
oughly cleaned  of  all  millscale  and  other  foreign  substances  to  base  metal, 
by  sandblasting  or  any  other  method  approved  by  the  contracting  officer. 
All  other  exposed  metal  surfaces  to  be  painted  shall  be  thoroughly  cleaned 
of  all  loose  millscale  and  other  foreign  material  by  wire  brushing  and/or 
flame  cleaning. 

(b)  Field  Cleaning.  -  All  painted  ferrous  surfaces  o^  sector 
gates  shall  be  cleaned  of  all  paint,  rust,  dirt,  and  other  foreign  matter 
by  sandblasting.   All  other  shop  primed  surfaces  shall  be  cleaned  of  dirt, 
oil,  or  other  foieign  substances  by  the  use  of  mineral  spirits  or  other 
approved  cleaning  agents,  immediately  prior  to  the  application  of  field 
coats,  and  all  blisters  and  breaks  in  the  paint  film  shall  be  cleaned  to 
base  surface  by  wire  brush  or  scraper. 

(c)  Protection  of  Surfaces.  -  Care  shall  be  taken  to  adequately 
protect  all  machinery  parts,  threads,  and  finished  surfaces  during  clean- 
ing and  preparation. 

(d)  Inhibition.  -  No  shop  inhibitive  treatment  will  be  re- 
quired. All  surfaces  cleaned  in  the  field  by  sandblasting,  or  equally 
effective  method,  shall  be  treated  with  a  chemical  rust  inhibitor  (par- 
agraph 18-07).  The  inhibitor  shall  be  applied  as  soon  after  cleaning  as 
practicable,  and  prior  to  formation  of  any  forms  of  corrosion  from  atmos- 
pheric moisture,  or  other  causes.   The  inhibitor  shall  be  applied  by  brush 
and  permitted  to  dry.  This  chemical  inhibitor  however,  shall  be  applied 
only  under  conditions  such  that  the  temperature  of  the  surfaces  to  which 
applied  and  the  air  in  contact  therewith,  are  between  30  degrees  F.  and 
110  degrees  F. ,  in  order  to  insure  proper  chemical  reaction  with  the  metal. 
After  drying,  any  unneutralized  reactive  residue  on  the  surfaces  shall  be 
removed  by  thorough  wiping  with  wet  cloths.  The  inhibited  surfaces  shall 
then  be  permitted  to  dry  thoroughly  and  shall  be  brushed  with  a  broom  to 
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remove  the  dry  duty  reaction  product,  after  which  a  standard  priming  coat 
of  paint,  as  indicated,  shall  be  applied  as  soon  as  practicable,  but  in  any 
event  prior  to  deterioration  or  destruction  of  the  inhibited  surface. 
Should  the  inhibited  surface  be  darcaged  or  destroyed  at  any  point  ty  any 
means  whatsoever,  the  surfaces  shall  be  cleaned  and  re-treated  in  approved 
manner  prior  to  application  of  the  paint. 

16-03.  PAim   APPLICATICTJ. 

(a)  All  painting  shall  be  done  in  a  neat,  thorough,  and  workman- 
like manner.  Except  where  otherwise  specified  or  specifically  directed, 
all  paint  coats  shall  be  applied  by  either  brush  or  spray  in  such  manner  aa 
to  produce  an  even  coating  of  uniform  thickness  corr.pletely  coating  all 
corners  end  crevices.   All  painting  shall  be  done  by  thoroughly  experienced 
workmen.   Care  shall  be  exercised  during  spraying  to  hold  the  nozzle  suffi- 
ciently close  to  the  surfaces  being  painted  to  avoid  excessive  evaporation 
of  the  volatile  constituents  and  loss  of  material  into  the  air.  Paint  shall 
be  a^Jplied  only  to  surfaces  that  are  thoroughly  dry  and  only  under  such 
corr.binetion  of  humidity  and  temperatures  of  the  atmosphere  and  surfaces  to 
be  painted  as  will  cause  evaporation  rather  than  condensation.   A  practical 
test  is  to  wipe  a  damp  cloth  on  the  surface  to  be  painted.   If  the  moist 
streak  dries  promptly,  conditions  conducive  to  evaporation  prevail.   In 

no  case  shall  any  paint  be  applied  to  surfaces  upon  which  there  is  frost 
or  moisture  condensation,  or  during  rainy  or  misty  weather,  without  suit- 
able protection  as  approved  by  the  contracting  officer.  Painting  during 
unfavorable  weather  conditions  shall  be  carried  on  under  a  protective  cover- 
ing elected  for  this  purpose.  While  any  painting  is  being  done,  the  tem- 
perature of  the  surfaces  to  be  painted  and  of  the  atmosphere  in  contact 
therewith  shall  be  maintained  at  or  above  30  degrees  F.   All  paint  when 
applied  shall  be  approximately  (within  fifteen  degrees  of)  the  same  temper- 
ature as  that  of  the  surface  on  which  it  is  applied.   Where  protection  is 
provided  for  paint-surfaces,  such  protection  shall  be  preserved  in  place 
until  the  paint  film  has  properly  dried  and  removal  of  the  protection  au- 
thorized by  the  contracting  officer.   Items  which  have  been  painted  shall 
not  be  handled,  worked-on  or  otherwise  disturbed  until  the  paint  coat  is 
completely  dry  and  hard.   After  delivery  at  the  site  of  permanent  erection 
or  installation,  all  shop-primed  metal  work  shall  be  kept  clean  and  free 
from  corrosion.  The  surfaces  shall  be  repainted  or  retouched  frcm  time  to 
time,  v/hen  in  the  opinion  of  the  inspector  it  beccmes  necessary,  using  the 
same  type  of  paint  as  the  priming  coat.  Where  field-painting  at  the  site 
has  been  commenced  on  any  portion  of  the  work,  the  complete  painting  oper- 
ation, including  priming  and  finishing  coats,  on  that  portion  of  the  work, 
shall  be  completed  within  3^^  days  after  the  date  of  such  commencement. 
All  coats  on  all  painted  surfaces  shall  be  unscarred  at  the  time  of  appli- 
cation of  all  succeeding  coats,  and  when  in  the  opinion  of  the  contract- 
ing officer  it  becomes  necessary,  all  coats  shall  be  maintained  by  re- 
touching or  repainting,  using  the  proper  paints  for  the  respective  coats. 
After  completion  of  painting,  all  glass,  woodwork,  and  hardware  and  other 
surfaces  net  required  to  be  painted  shall  be  cleaned  to  the  satisfaction 
of  the  contracting  officer. 

(b)  Coverage .  -  The  surface  area  covered  per  t;allon  for  each 
type  of  paint  specified  shall  be  not  greater  than  the  following: 

On  smooth  metallic  surfaces: 

1st  Priming  Coat  -  -  -  60O  Sq.  Ft. 
2nd     ■     ■       423  ■   " 
Ist  ft  2nd  Finish  Coats  530  ■   • 

16-2 


On  sanded  priming  coat: 

Sanded  Primer  Coat  -------  424  Sq.  Ft. 

1st  Finish  Coat  --------  230  ■  " 

2nd  Finish  Coat -  300  ■  " 

3rd  Finish  Coat _---  40O  ■  ■ 

16-04.   PRl^aNG  COATS. 

(a)  Uppainted  Surfaces.-  The  surfaces  of  all  ferrous  metal  work 
to  be  embedded  in  the  concrete,  machined  surfaces,  surfaces  requiring  weld- 
ings, and  surfaces  which  will  be  in  riveted  contact  shall  not  be  painted 
unless  otherwise  specified. 

(b)  Shop  PriiLing. 

(1)  Unless  othen»ise  specified  all  exposed  ferrous  metal 
shall  receive  one  shop  coat  of  Synthetic  Red  Lead  Primer. 

(2)  ^')achinery  and  mechanical  equipment  (except  threads  and 
finished  surfaces)  subject  to  exterior  atmospheric  exposure,  shall  receive 
one  shop  coat  of  Synthetic  Red  Lead  Primer. 

(3)  Interior  machinery,  mechanical  and  electrical  equip- 
ment shall  receive  at  least  one  priming  coat  of  an  approved  synthetic-var- 
nish paint  compatible  with  the  synthetic  enamel  approved  for  finish  coats. 

(4)  N'achined  surfaces  shall,  immediately  after  final  in- 
spection be  thoroughly  cleaned  of  all  foreign  matter  and  coated  with  Rust 
Preventive  Compound,  U.  S.  Army  Specification  2-84A. 

(5)  Screw  threads  shall  be  protected  by  a  coating  of 
heavy  oil. 

(c)  Field  Priming. 

(1)  All  ferrous  surfaces  of  sector  gates  shall  be  treated 
as  follows:   After  cleaning  by  sandblasting,  the  surfaces  shall  be  inhi- 
bited and  painted  with  one  coat  of  Synthetic  Red  Lead  Primer.   In  this 
coat,  a  heavy  uniform  cource  of  perfectly  clean  sand  (see  paragraph  16-II 
(f))  shall  be  thoroughly  and  uniformly  embedded  within  13  minutes  after 
application  of  the  paint,  or  in  any  event  before  the  paint  has  set  to  such 
extent  as  to  prevent  the  proper  embeddment  and  adhesion  of  the  sand  part- 
icles.  The  sand  shall  be  applied  by  air  spray  at  reduced  pressure  or  in 
any  other  manner  which  will  insure  thorough  embeddment  of  the  maxijLum 
volume  of  sand  particles  without  appreciable  movement  of  the  paint  film. 
This  coating  shall  be  allowed  to  dry  for  a  minimum  of  48  hours  prior  to 
application  of  finish  coats. 

(2)  All  other  surfaces  shall  receive  a  second  priming 
coat  of  Synthetic  Red  Lead  Primer  after  final  erection  in  place  in  the 
structure.  Surfaces  which  will  be  inaccessible  after  erection  shall  be 
painted  prior  thereto. 

16-03.  FINISH  COATS. 

(a)  General.  -  Unless  otherwise  specified,  or  authorized,  the 
sand  reinforced  printed  metal  shall  be  given  three  coats  of  Gray  Finish 
Enamel  (See  paragraph  I6-06  (d)).   Exposed  primed  surfaces  of  all  other 
metal  work  shall  receive  2  coats  of  Gray  Finish  Enamel.   The  priming  coat 
over  which  it  is  applied  shall  be  thoroughly  dry  and  hardened,  and  at 

least  a  24-hour  interval  shall  be  allowed  between  two  successive  finish 
coats  and  not  less  than  3  days  for  hardening  of  the  final  coat  before 
being  submerged  in  water.  In  any  case,  all  finish  painting  shall  be  com- 
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pleted  within  30  days  after  application  of  the  first  field-priming  coat, 

(b)  Interior  Vech&nical  and  Electrical  Equipment  and  parts 
for  installation  within  buildings,  and  not  subject  to  either  water  or  at- 
rrospheric  exposure,  shall,  unless  othenrise  specified  or  authorized,  re- 
ceive two  coats  of  Heat  hesistant  Primer  and  Finish-?'etal ,  except  that 
parts  not  subject  to  temperature  in  excess  of  I50  degrees  F.  may  be  given 
two  coats  of  a  high  quality  synthetic  resin  enamel,  similar  and  equal  to 
"Lustrlife"  Enamel  as  manufactured  by  the  St.  Louis  Surfaceer  and  Paint 
Company,  St.  Louis,  ^•isaouri. 

16-06.   PAINTS  AND  PAINT  FORI.'ULAE. 

(a)  General.  -  Paints  shall  have  the  ccxnposition  as  indicated 
below  and  shall  be  of  a  color  matching  the  color  clips  attached  or  as 
otherwise  approved  by  the  contracting  officer.   All  paints  shall  be  guar- 
anteed by  the  manufacturer  not  to  gell,  liver  or  thicken  deleteriously  or 
form  (Tsa   in  a  closed  container  within  a  period  of  one  year  from  date  of 
manufacture. 

(b)  Processing  of  Paints. 

(1)  Except  where  other.Tise  specified  or  authorized,  all 
paint  shall  be  made  by  grinding  together  diy  or  paste  pigments  and  a  liquid 
vehicle  to  form  a  smooth  paint  that  will  flow  freely  and  will  not  settle 

or  react  deleteriously  in  containers. 

(2)  Grinding  shall  produce  a  fineness  such  that  coarse 
particles  and  skins  will  not  exceed  I.3  percent  (total  residue  left  on 
No.  32^   mesh  screen,  based  on  pigment).  The  grinding  shall  be  done  in  a 
roll  or  pebble  mill  at  temperatures  that  will  not  cause  polymerization. 

(3)  Skinning  shall  be  negligible  after  exposing  6  ounces 
of  paint  in  a  tightly  closed  8  ounce  glass  container  to  sunlight  for  a 
total  time  of  24  hours. 

(4)  The  resulting  paint  shall  have  satisfactory  brushing 
and  leveling  properties,  shall  set  to  touch  in  not  less  that  one  hour  nor 
more  than  four  hours,  unless  otherwise  specified,  and  shall  provide  a 
satisfactory  film  and  a  smooth  even  surface  without  undue  gloss,  suitable 
for  proper  application  and  adhesion  of  subsequent  paint  coats,  as  approved 
by  the  contracting  officer.  Sufficient  suitable  driers  shall  be  added  to 
make  the  paint  dry  hard  within  18  hours. 

(5)  In  view  of  potential  variations  resulting  from  vari- 
able processing  equipment  and  technique,  the  manufacturer  may  be  allowed, 
where  necessary  to  produce  the  specified  viscosities,  to  make  slight  changes 
in  formula  proportions,  subject  to  specific  approval  of  the  contracting 
officer. 

(c)  Synthetic  Red  Lead  Primer,  to  be  used  under  all  gray  enamel 
finish  coats  shall  be  composed  of  materials  conforming,  where  applicable, 
to  the  specified  requirements  and  mixed  in  the  proportions  as  follows. 

Red  uead  ---------  16.5/2  by  weight 

Iron  Oxide  --------36.25? 

Zinc  Yellow  -------  3•5^ 

Diatomaceous  ailica  -  -  -  6.0% 
Vehicle  (See  par.  l6-C8;  28.0% 
Thinner  ---------   3'8/C 

The  paint  shall  have  a  consistency  of  flow  of  between  25  and  40  seconds 
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through  the  0.13  inch  diameter  orifice  of  a  standard  consistency  cup  when 
tested  in  accordance  with  the  procedure  Sjjecified  in  paragraph  9  and  iO 
of  A.S.T.M.,  Specification  D  333-3V   for  -Methods  of  Testinti  Nitrocellu- 
lose Clear  i^cquers  and  Lacquer  Enaaieia".   It  shall  have  satisfactory  brush- 
ing and  leveling  properties,  shall  set  to  light  touch  in  not  less  than  2 
hours  nor  more  than  3   hours,  and  shall  dry  hard  for  recoating  in  not  more 
than  l8  hours,  when  tested  in  accordance  with  paragraph  P-ifd  of  Federal 
Specification  TTT-V  8la,  entitled  "Varnish;  Mixing  (for)  Aluminum  Paint". 
The  vehicle  shall  be  a  synthetic  resin  varnish  consisting  of  a  phenol  for- 
maldehyde resin  with  the  necessary  oils  and  volatile  thinners  to  produce 
elasticity,  water-proofness,  adherence,  and  durability  in  the  finished  paint 
film.   It  shall  meet  the  detailed  requirements  of  paragraph  I6-O6. 

(d)  Gray  Finish  Enamel.  -  Unless  otherwise  specified,  all  finish 
paint  for  all  metal  surfaces  shall  have  the  following  composition  and 
properties: 

Coloring  pigments  ---------  0.5  lbs*  (approx.) 

Lead  Titanate  -----------3.0  lbs. 

Magnesium  silicate  -  -------  1.0  lbs. 

Acicular  Zinc  Oxide  --------0.23  lbs. 

Vehicle  (See  par.  16-08)  -----  l.o  gallon 

The  paint  shall  have  a  consistency  of  flow  of  between  18  and  40  seconds 
through  the  0.13  inch  diameter  orifice  of  a  standard  A.S.T.M.  consistency 
cup.  The  enamel  shall  have  good  self  leveling  properties  and  when  brushed 
or  sprayed  on  a  vertical  surface  at  a  coverage  rate  of  300  square  feet  per 
gallon  shall  dry  hard  and  elastic  without  running,  streaking  or  sagging. 

(e)  Gray  Heat  Resistant  Primer  and  Finish  Paint  for  I,:etal 
shall  have  the  following  composition: 

Coloring  Pigments  ------  l.o  pound  (approx.) 

Titanium  Dioxide  ------   3.0  pound 

Vehicle  -----------  1.0  gallon 

Driers  -  sufficient  approved  driers  to  make  the  paint  dry  hard  in 
10  hours. 

The  vehicle  shall  be  a  glycerol-phthalate  resin  varnish  of  the  follow- 
ing composition: 

Glycerol-Phthalate  Resin  Solution  -  -  3/4  gallon 
K:ineral  Spirits  -----------  I/4  gallon 

The  glycerol-phthalate  resin  solution  shall  consist  of  70  percent 
by  weight  of  glycerol-phthalate  resin  dissolved  in  30  percent  by  weight 
of  xylol  and  shall  be  similar  and  equal  to  "Rezyl"  No.  110,  Solution  No.  "C" 
as  manufactured  by  the  American  Cyanamide  &■  Chemical  Corporation,  30  Rock- 
feller  Plaza,  New  York,  N.  Y. 

16-07.   CHEMCAL  RUST  INHIBITOR,  to  be  used  where  specified  or  re- 
quired, shall  be  an  approved  compound  of  water,  a  wetting  agent,  a  vis- 
cosity agent,  phosphoric  acid,  and  sodium  dichranate.  The  concentration 
of  the  solution  at  the  time  of  application  shall  be  such  that  the  Ortho- 
phosphoric  aciu  (E   oPO ,  )    content  shall  be  between  7»0  and  9»0  percent 
3  4 
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(by  weight)  and  the  Sodium  Dichromate  approximately  0.75  percent.  ConiLer- 
cial  rust  inhibitors  of  compoaition  somewhat  different  from  this  may  be 
acceptaLle  in  lieu  thereof,  subject  to  approval  by  the  contracting  officer 
of  results  of  approved  tests  showing  that  the  inhibitor,  when  applied  in 
accordance  with  instructions  of  the  manufacturer,  will  identically  affect 
ferrous  surfaces  as  the  specified  compound  in  the  following  ways: 

(a)  Chemically  react  with  rust  and  surface  metal  to  etch  the 
surface,  fonn  a  dull  grayish  coating  of  iron-chromate-phosphate,  and  pio- 
duce  a  rust-inhibited  surface  receptive  to  the  firm  bonding  of  the  priming 
paint. 

(b)  After  initially  being  thoroughly  dried,  the  inhibited  sur- 
face shall  show  no  deleterious  rusting  when  subject  to  light  rain  or  to 
other  dampening  agency  for  a  period  of  not  less  than  k   hours. 

(c)  Leave  no  unneutralixed  active  chemicals  on  the  surface. 

16-08.   PHENOLIC  RESIN  VARNISH  VEHICLE  shall  conform  to  the  follow- 
ing requirements: 

(a)  Oil-resin  ratio  shall  be  33  gallons  of  oil  to  100  pounds 
of  resin. 

(b)  Shall  be  clear  and  transparent  and  entirely  free  from  resin, 
estergum  or  other  non-phenolic  resins.  Not  less  than  50  percent  by  weight 
of  the  vehicle  shall  consist  of  non-volatile  oil  and  resin. 

(c)  The  resin  content  shall  be  100  percent  para  phenyl  phenol- 
formaldehyde  condensate  similar  and  equal  to  Bakelit  BR  254 t  aod  shall 
confonn  to  the  current  U.  S.  f^avy  Department  Specification  52R10  entitled 
■Resin  Phenol-Formaldehyde." 

(d)  '•^he  volatile  thinner  shall  contain  not  more  than  80  per- 
cent mineral  spirits  and  not  less  than  20  percent  high  flash  coal  tar 
naphtha  or  high  flash  hydrogenated  petroleum  naphtha  and  shall  be  free 
from  toxic  hydrocarbons  such  as  benzol. 

(e)  The  oil  content  shall  be  a  ternary  oil  mixture  composed  of 
kO%   linseed,  30%  liquid  oiticica,  and  30%  "dehydrated"  castor  oil. 

(f)  The  flash  point  shall  be  not  below  30  decrees  C.  in  a 
closed  cup  tester. 

(g)  Shall  pass  a  Kauri  i<eduction  Test  of  120  percent,  using 
the  method  described  in  paragraph  F-2g,  Federal  Specification  TT-V-6I 
for  "Varnish;  A'.ixing  (for)  Aluminum  Paint." 

(h)  Shall  show  no  skinning  after  48  hours  in  a  3/4  filled, 
tight  container. 

(i)  Flow-out  films  on  tin  plate  panels  dried  72  hours  shall 
withstand  imnersion  in  cold  water  for  96  hours,  and  in  distilled  water 
at  200  degrees  F.  for  7  hours  without  showing  more  than  a  slight  haze  which 
shall  disappear  within  one  hour,  and  shall  show  no  other  signs  of  de- 
teiioration.   The  panel  shall  be  allowed  to  dry  and  cool  for  I5  minutes 
after  removal  from  hot  water  and  shall  then  be  inspected  for  signs  of 
failure . 

16-09.  PIGMENTS 

(a)  Carbon  Black  shall  conform  to  either  Federal  Specification 
TT-B-601.  entitled  "Boneblack;  Dry,  Paste-in- Japan,  Paste-in-Oil"  or 
Federal  Specification  TT-L-71  entitled  "Lampblack;  Dry,  Paste-in-Japan, 
Paste-in-oil." 

(b)  Lead  Titanate  shall  be  similar  and  equal  to  Titanox  "L" 
as  manufactured  by  the  Titanium  Pigment  Corporation. 

(c)  Red  Lead  shall  conform  to  Federal  Specification  TT-R-191a 
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(97)  percent  Grade  for  "Red  Lead;  Dry  and  Paate-in-Oil. " 

(d)  Iron  Oxide  shall  contain  not  less  than  98  percent  Fe  0 
and  shall  not  contain  any  organic  coloring  matter. 

(e)  Diatomaceous  Silica  shall  be  an  approved  commercial  grade. 

(f)  Zinc  Yellow  shall  contain  not  less  than  40  percent  CrOo- 
It  shall  be  a  basic  zinc  potassium  chromate,  soluble  m  acetic  acid.  Tree 
from  lead  compounds,  and  containing  no  added  zinc  oxide,  and  shall  be  stable 
or  non-reactive  with  the  pigments  and  vehicles  specified. 

(g)  Titanium  Dioxide  shall  be  similar  and  equal  to  either 
*Ti-Pure  0"  as  manufactured  by  Krebs  Pigment  &   Color  Corporation  or  "Titanox 
NC"  a3  manufactured  by  the  Titanium  Pigment  Corporation. 

16-10.   THINNEFB  AND  SOLVENTS. 

(a)  toneral  Spirits  shall  have  the  following  properties: 

Gravity  --------  —  43-37  degrees  Baume 

Flash  Point  (Closed  cup)  -  100  degrees  F.  Kin. 

Initial  Boiling  Point  -  -  -  30O-3IO  degrees  F. 

End  Point  ---------  405  degrees  F.  Max. 

A.S.T.M.  Copper  Strip  Test  Negative 

Solvency  ( Kauri -Butanol)  41  cc(a)  77  degrees  F.  i'in. 

(b)  Dipentine  shall  have  the  following  properties: 

Maximum    ^!inimum 
Specific  Gravity  at  15.5°C.    O.854       O.845 
Refractive  Index  at  20  °C.    1.477      1-472 
Unpolymerized  Residue  (per- 
cent 38N2HlS0)  2.5 
A.S.T.M.  Distillation  Range: 

3%  Distilling  at  -  -  -  -   173  degrees  C. 
10^  Distilling  at  -  -  -  -    175   degrees  C. 
37%   Distilling  at  -  -  -  -    I88  degrees  C. 
Color-Lovibond  300  Amber      3 
Appearance:  Clear  and  free  from  suspended  matter. 

(c)  Toluol  shall  conform  to  U.  S.  Navy  Department  Specification 
52T7  entitled  "Toluene  (Tulouol),  ■  except  that  it  shall  have  a  solvency 
(Kauri-Butanol  Method)  of  not  less  than  100  cc.  at  77^  F. 

(d)  Xylol  shall  conform  to  A.S.T.M.  Specification  D364-36  for 
"Industrial  Xylene  (Xylol)  or  "Solvent  Naphtha",  except  that  it  shall 
have  a  solvency  (Kauri-Butanol  Method)  of  not  less  than  93  cc.  at  77*^. 

(e)  Normal  Butyl  Alcohol  (Butanol)  shall  conform  to  A.S.T.M. 
Specification  D304-33  for  "Butanol  (Normal  Butyl  Alcohol)." 

(f)  Ethylene  Glycol  Monoethyl  Ether  shall  conform  to  A.S.T.M. 
Specification  D331-35  for  "Ethylene  Glycol  Monoethyl  Ether." 

16-11.  ^^:scELLANEous  materials. 

(a)  Oil.  Linseed  JJJ-0-331  for  "Oil;  Linseed,  Boiled,"  or 
JJJ-O-336,  for  "Oil;  Linseed,  Raw,"  as  specified  or  required. 

(b)  Insulating  Varnish. U.  S.  Navy  Department  Specification 
52-V-13b,  entitled  "Varnish;  Insulating,  (for)  Electrical  purposes." 

(c)  Cieosote  Paint  for  surface  treatment  of  timber  shall  confonn 
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to  Federal  Specification  TT-W-56la,  entitled  "Wood  Preserrative,  Creosote 
(for)  Brush  and  Spray  Treatment." 

(d)  Qrtbo-Pbosphoric  Acid  (HoPO,  ),  shall  be  a  conmercially  pure 
product,  in  liquid  forn,,  containing  not  leas  than  75  percent  HoPOi.. 

(e)  Sodium  Bichromate .  ''Na2Cr20'7),  shall  be  a  conmercially  pure 
product  in  crystalline  form  containing  not  less  than  85  percent  Na2Cr207. 

(f )  Sand  shall  be  perfectly  clean,  dry,  de-dusted,  silica  sand 
particles,  graded  so  that  not  more  than  5^  will  be  retained  on  a  No.  JO 
mesh  sieve  end  not  more  than  ^%   will  pass  a  No.  ^0   mesh  sieve,  and  shall 
be  obtained  by  a  wet-washing  process. 

16-12.   INSPECTION. 

(a)  Unless  otherwise  specifically  authorized,  inspection  of  all 
materials  for  the  paints  and  chemical  rust  inhibitor  and  the  manufacture 
thereof,  will  be  made  by  a  representative  of  the  contracting  officer.  All 
samples  of  materials  and  of  the  finished  processed  products  will  be  tested 
and  analyzed  for  confoiinity  with  the  specifications  by  the  Government. 
The  inspector  will  collect  for  testing,  samples  of  each  of  the  materials  to 
be  used  in  the  manufacturing  processes  and  will  then  seal  the  material  con- 
tainers until  test  results  from  the  samples  indicate  that  the  various  ma- 
terials conform  to  specifications,   fie  will  witness  the  breaking  of  the 
seals  on  the  approved  material  containers  and  the  compounding  of  the  mater- 
ials for  the  product  being  manufactured,  will  collect  samples  of  the  finished] 
product  for  testing,  and  will  witness  the  placing,  sealing,  and  the  label- 
ing of  the  finished  product  in  containers  for  shipment.   After  the  finished 
products  have  successfully  passed  the  prescribed  test,  shipment  of  the 
sealed  containers  will  be  authorized. 

(b)  In  the  case  of  ready-mixed  and  packaged  paints  of  standard 
manufacture,  other  than  those  specified  by  trade  name,  the  contractor  shall 
furnish  a  sample  in  the  standard  slock  package,  together  with  a  certified 
copy  of  the  complete  chemical  analysis,  for  test  and  approval  by  the  con- 
tracting officer. 

16-13.   PAINT  FOR  WAINTENANCK.  -  Tq  insure  that  paint  used  for 
maintenance  after  completion  of  the  work  shall  match  the  original,  the 
contractor  shall  furnish  to  the  government  not  less  than  one  gallon  and 
not  more  than  ten  gallons  of  each  color  used.  The  quantity  of  each  color 
furnished  shall  be  detern:ined  by  the  contracting  officer  from  consideration 
of  the  severity  of  usage  to  which  the  surface  on  which  it  is  applied  is 
likely  to  be  subjected. 

16-1^.   PAYliBNT  for  all  paint  and  painting  will  be  included  in  the 
contract  piice  for  the  respective  metals  or  items  painted. 
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Specifications!     PoiJit  Rockvay  Lock  -  Point  Rockway     Canal 

SECTION  XVII   -   HIGK.TAY 
17-01.      GENERAL. 

(a)  Permanent  Highways.    -  The   contractor  shall    construct  a 
permanent  hi^way  as     shown  on  the  drawings.     The  permanent  highway  shall 
extend  from  a  point  on  an  existing  road  about  3500   ft,   southeast  of  the 
lock  up  to  and  along  tne   crest  of  the  South  Dike,   across    the  brid^^e  over 
the  lock,    thence  along  the   crest  of  the  North  Dike   to  connect  witn  an 
existing  road  at  a  point  about  2300  ft,   nortnwest  of   the  lock. 

(b)  Removal   of  Temporary      Facilities.    -  After  completion  of 
the  pennanent  highway  across    the  lock  and  dikes,    including  proper  connec- 
tions wiuh  the   existing  road  at  eacn  end,    the  plug  left  across   the  lower 
approach   channel   as  shown  on   tne  drawings,    shall   be  removed   to    the  indicated 
lines  and  grades,    in  accordance  wiuh  Section  II,     Payment  will   be  made  at 
the  contract  price  per  cubic  yard   for  "Excavation,   Common". 

(c)  Use  and  Maintenance  of  Highway.   -  Otner  contractors  shall 
have  the  privilege  of  using  any  portion  of  tne  hignway     whicn  has  been 
Completed  under  this  contract.     The  contractor  shall  maintain  in  serviceable 
erudition  during  the  life  of  the  contract    the  hignway  built  by  nim,    tu   the 
satisfaction  of   tue  contracting  officer.     No  separate  payment  will  be  made 
for  such  maintenance, 

17-02,      FORMATION  OF  ROADBEDS. 

(a)  Alignment.    -  The  center  of  roadoed  for  tne  permanent  highway 
specified   in  paragraph  17-01,   shall    conform  in  alignment   to   that  s^^wn  ou 
tne  drawiugs   . 

(b)  Grade  Line.   -  The  grade  line  for  the  hignway  indicates   the 
top  of  the  finished   roadvay  surface. 

(c)  Widtn  of  Roadbed.    -     When  properly  compacted  and  finished, 
tue   roadbed  shall      conform  to   tne  dimensions  snown  on  the  drawings. 

17-03.     CLEARn^  AND  GRUBBING.    -  Clearing  aiid  grubbing,  shall   conform 
to  paragraph  2-01,   and  no  separate  payment  will  be  made, therefore. 

17-04.  EXCAVATION  SiD  EfflANKMET^T.  -  Excavation  and  embankment  con- 
struction shall  Conform  to  Sections  I.I  and  III,  Payment  will  be  made  at 
the   respective   contract  unit  prices  for   the  various   items  of  work  required. 

17-05.     DITCHES.    -  Ditches  shall   be  excavated  on   the  uphill   side  auo 
above  all   excavations  where   the  original   ground  slopes   toward   the  roadway, 
and  elsewhere  as  indicated  on   tne  drawings  or  ordered  by  the  contracting 
officer.      Intercepting  ditches   shall   also  be  constructed  at   the   foot  of  all 
embankments     where  deemed  necessary  and   to    the  waterway  which   is  provided  to 
taive   tne  drainage  under  the  roadway.     Where  directed  by   the   contracting 
officer  intercepting     ditches   shall  be  excavated  in  advance  of  roadway 
excavation  and   embankment  placing.     Material   excavated  from  intercepting 
ditches  shall   be  placed  on   the  downhill   side  of  the  ditch  and   shall   be 
neatly  formed  and  sloped   to   an  embankment  section  as  directed  by   the   con- 
tracting officer.     Payment  will   be  made  at  the  contract  unit  price  per  cubic 
yard  for  "Excavation,   Common". 

17-06,     SUPERELEVATION.   -  Highway  widening  and   superelevation  shall  be 
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as   indicated  on   txie  drawings. 

17-07   .  GRAVa,  FILL  BASE.   -  Material    for  gravel   fill   bases  where 
indicated  on    tne  drawings   shall    be  run-of-bank  sand  and  gravel  passing  a 
l^  inch  mesh  screen  as  approved  by   tne  contractint:  officer.     Gravel 
containing  an  excess  of  clay,    silt  or  other  unsuitable  materials  as  de- 
termined by  the  contracting  officer  shall   not  be  used.     Snbankments  shall 
be  constructed  to  final   dimensions  and  grades  free  from  ruts  and  depressions 
prior  to    tne  placing  of  gravel.     Placing  and   compaction  cf   tne  gravel   base 
shall   be  done  in   accordance  with    the   specifications  of    the  State  of  New 
York,   Divisions  of  HigLvays,   Item  39  -    "Foundation  Cor-.rse-Run-of-Bank 
Gravel".     Payment  will   be  made  at    the  contract  unit  price  per   cubic  yard 
for  "Gravel  Fill   Base",  measured   to   the  lines   indicated  on   the  drawings. 

17-06.      CULVERTS 

(a)  The   contractor  shall   furnish  all   materials,   labor  and 
equipment  required  for  installing  corrugated   iron  drainage   culverts   conform- 
ing  to  paragraph  6-09»   as   indicated  on   the   drawings.     The  lengths  of  culverti 
shall   be  as  directedby   the  contracting  officer. 

(b)  Payment   for  culverts  will   be  made  at   the   contract  price 
per  linear  foot  for   "Pipe,    Corrugated  Iron,   2l\.  inch  diameter". 

17-09.      BITUMINOUS  MACADAM   ROAD  SURFACING. 

(a)  General ■   On  top  of   the  9  inch   gravel   base,   paragraph  17-07, 
the  bottom  course  of   the  roadway  surfacing  shall  be  a  4  inch  bituminous 
macadam  penetration  course,   and    the  top   course  2  inohec  plant  mix  bituminous 
macadam. 

(b)  Bottom  Course.   The  bottom  course  bituminous  macadam  shall  be 
4  inches   thick  after  compaction  androlling.     The  materials,  methods  of  work, 
surface   testing,   and  other  items   shall   conform  to   the  specifications  of   the 
State  of  Ne-v  York,  Division     of  Hi^ways,    Item  45  -  S  -  Bottom  Course  Bitu- 
minous Macadam  -  Penetration  Method.     The  asphalt   shall    conform  to  Item 
64P-A  and    the  amount  used  shall   be   two  gallons  per  square     or  as  ordered 

by   tne  contracting  officer. 

(c)  Top  Course.   The   top  course  bituminous  macadam  shall   be  2 
inches   thick  after  compaction  and  rolling.     The  materials,  method  of  work, 
SciTface   testing,    and  other  items  shall    conform   to   the  specifications  of  the 
State  of  New  York,   Division  of  Highvays,   Item  53  -  Top  Course  Bituminous 
Macadam  -  Mixing  Method,  Type  3- 

(d)  Payment.   Payment   for  tne  bottom  and top  course  of  road 
surfacing  will    be  made  at   the   contract  unit  price  per  square  yard  for 
"Road  Surfacing"  which  payment  shall   inciude  all  materials,   plant,   and 
labor  necessary   for  completion  of   the  roadway  in  accordance  with   the 
drawings. 

17-10.      HIGHWAY  GUARD  RAIL. 

(a)     General .   A  two  wire  guard  rail    shall    be  installed  on  both 
Sides  of  all    embankments  greater   than  5  feet  in  heignt  and   elsewhere  as 
directed  by   the  contracting  officer.     Posts  shall   be  8  inch  fir,    s^und  and 
free   from  defects.     All   posts  shall   De  pressure   creosote   treated   for  the 
full    length   in  accordance  with    the  requirements     of  Federal   Specification 
TT-W-571a  for   ""ffood -Preservative;  Presei*vative -Treatment "   as   shown  in 
Table  I  for  empty-call   treatment  of  structural    timber  for   the  size  and 
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material    indicated.      Creosote  shall    conform  to  Federal   Specification 
TT-W-566.     All   noles     shall   be  drilled  before   creosoting.     Wire  r^pe 
shall    conform  to  Federal  Specxfication  RR-R-37I f   amendment  kt   dated 
January  1941  ♦   for  "Rope,  '^ire",   for  Type  III,   3  by  7i   annealed  steel, 
galvanized  wire  rope.     Anchor  cords,    clamp  bolts,   and   all   metal   parts 
and   fitting  shall   be  galvanized  iron.     The  posts   snail   be   set  pla-nb, 
evenly  spaced,    and    crue    to  lines  andgrades   as   indicated  on    the   drawings. 
The  wire  shall   be  put    through  hook  bolts,   or  through  posts  as   required, 
and   snail   be   drawn   taut  and    fastened  securely  ^^n  both  ends  as   indicated. 
Where  necessary,    cable   shall  be  neatly  and   carefully  spliced  or  joined  by 
means  of  metai     socKets  into  wnich   the  cable's  ends  are  securely   fastened 
by  pouring  full   of  molten  zinc.     Deadman  type'  ancxiors  shall   be  provided 
at    the  ends,    and   at   intervals  of  6OO  feet  as      indicated  on   the   drawings, 
(b)     Payment.    -  Payment  for  fumisning  and   installing  of  guard 
rail,    complete,   will   be  made  at   the  contract  unit  price  per  lineal    foot 
for  "Highway  Guard  Rail."     Measurement  will   be  made  from  center  to   center 
of  end  posts     plus  an  allowance  of  15   feet  for  each  anchorage. 

17-11.     SEEDING.    -  Seeding:  of  any  slopes  asrequired  by   the  contractint 
officer  shall  meet   the  requirements  of  paragraph  3-09* 
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Specifications:     Point  Roclovay  Look  -  Point  Rockr/ay 

SECTION  XVIII   _   GOVERHIENT  FIELD   OFFICE 

18-01.   GE'«'ERAL,    -  The    contractor    shell    construct   a   temporary   flelc'.  office 
for    use   by    the    field   force    of    tie   contracting   officer,    complete    -nd  ready  for 
occupancy   in  accordance   v.i  th   the    drav.ings    and   specifications.      The   contractor 
shall    complete    the    field  office    to    such  extent   05   will   permit  occupancy  with- 
in  30  calendar    days   eifter    date   of   receipt  of  notice    to  proceed   and   the    entire 
building   complete   -with  all    fixtures   and   installations   shall   be   connleted  with- 
in  60  calendar    days   after   receipt  of   notice    to  proceed.      The   building  will   be 
located   at  a   site    to   be    selected  by    the    contracting   officer    after   award  of   ttie 
contract.      It   is   the    intent  of   the    Government   to  locate    the  bi  ilding  in    the 
proximity  of   the    contractor's   office    and   shops  at  tie    site  of   the  work.      All 
materials  specified   shall   conform  in   all   respects   to   current  Federal   Specifi- 
cations  whenever   applicable.     All   other  materials    shall   be    as    specified   or 
otherwise    required  by  the    contracting   officer. 

18-02.   FEDERAL   SPECIFICATIONS.    -  Applicable   Federal    Specifications   for  ma- 
terial   required   for    the    field   office    are    as    follows: 


?/aterial 


Cable    and  V/ire 


Galvanized  Iron 
Galvanized  Pipe 

Class 
Lumbe  r 
Magnesia 
Pipe   -  Soil 
Pipe-Pi tti-gs 

Roof  11.=; 


FEDERAL   SPECIFICATIONS 
Serial    N'^nber 

J-C-106a 


QQ-1-696 
r.7-P-/;03a 

» 

DD-G-i|5l 
MI.!-L-751^3 

mr-w-6i 

V,T!r-P-i401 

WW-P-501a 

VT-P-52la 

SS-R-511 
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Title 

Cable    and  Xire  :   Rubber- 
Ins-ielted,    ^uildirg-TyDe 
Heat-Re  si stont  grede 
(0  to    5tOOO-volt   service) 

Iron   and   Steel;    Sheet, 
Black   and   Zinc-Coated 
(Galvanized) 

Pipe  ;    Steel   and  Perrous- 
AlToy,  ?^rought,    Iron- 
Pipe -Size 

Glass;  Flat    (for) 
Glazing  Purposes 

Lumber  and  Timber;    Soft- 
T/ood 

y^agnesia;   Block,  Ce-^ent, 
and  Pipe  Covering    (Molded) 

Pipe    and  Pipe-Fittings; 
Soil,   Cast-iron 

Pipe  -  Fittinrs;   Cast- 
iron    (threaded) 

Pipe    -  Fittings;  T'alleeble 
Iron    (threaded) 

Roofing;   Asphalt  and 
Asre  stos-Prepared, 
I'ineral-Svrf  ace  d 


Material  Serial   Nomb^r  Title 

Plumbing  W7:-P-5^1a  Plumbing  -  Fixtures; 

(for)   land  use 
Putty  TT-791a  Putty;   Pure-Linseed  Oilt 

(for)  Wood-Sash  Glazing 

Venetian  Blinds  LLL-B-^/|l  Blinds;  Venetian,  Wood  Slat 

(Type    I) 

Sheathing  Paper  nj-P-536  Paper;    Sheathing,  V.'aterproof 

'Vail   Board  SS-W-5la  &  Wall -Board;   Gypsum 

Amendment  1   dated 
October   193? 

Wire   Mesh  QQ-B-lOlc  Bases,   Metal;    (for)  Plaster 

and  Stucco  Construction 

18-03.     EXCAVATION,   FILLING  AND  GRADILTJ 

(a)  The   contractor   shall   make   the   necessary  excavotion   for 
the   parking  lot   area,    foundation,    footings,    fuel    tank,    septic   tank,   pipings 
and   drains   as   shown  on   the    drawings.      The    contractor    shall   remove    all   necess- 
ary rock   and  other  obstructions,   grade   and  cover  with  k   inches  of  rolled  bank 
run   gravel   fill,    a  p-^rki^g   space   large   enot;gh    to    accomodate   15  automobiles; 
provide    suitable    gravel    surfaced  drivev/ays   fron   the   parkway  area  to    the    con- 
tractor's  access   road;   gravelled  v;alkv;ays   necessary  for   access   fron   office    to 
parking   area  and  road^vays    in   the   vicinity.     All  walkr/ays  v.-ill   be    co'^ered  with 
2   inches   of  rolled  bank  run   gravel   fill,    ^uilt   to   line    and  grade   as    staked   in 
the   field. 

(b)  Furnace  Room.    -  The    foundation   area   covered   by  the   frrnace 
room  shall    be    stripped   to    a  depth   sufficient   to   remove    all   vegetable  matter, 
then   refilled  and  tamped  with  previous  material    as   directed  by   the    contract- 
ing officer   to   a  grade    /i  inche  s  below  the   floor   grade    as   shown  on  the   drawings. 

18-04.     FOl'IiDATIOM.    _  The    foundation    and   footings   shall   be   of  Class    "3" 
concrete,  having  1-1/2  inch  maximum  size    eiggregate ,   in   accordance  wiih  Section 
V   of  these    specifications,    constructed   to   line    and  grade   as   shown   on  the    draw- 
ings.    The    foundation  posts   shall   rest  on   the    footin-^s   and  after   being  set  to 
exact  line    and  grade    shall  be   anchored  into  place    by  backfill   thoroughly  tamp- 
ed  in   thin  layers   to    the   height  of  finished  grade    as   shown    on  the   drawings. 
The    girders    supported  on   top  of  the   posts   and   foundation   shall  be    securely   an- 
chored thereto  by  bolting  as   shown  on   the    drawings.     Bolts  in  the    foundation 
will   be  placed  during  concreting  operations. 

I8-05.     CONCRETE  FLOORS.    -  The    floor   in  the   furnace   room   shall    be  of  Class 
•A"   concrete,   in  accordance  with  Section  V  of  these   specifications,   h  inches 
thick,    trowelled  level,    smooth   and   to    a   straight  edge,   or    as    specified.      The 
furnace   room   floor    shall  heve   floor    drain  and  trep  located  as   sho'^vn  on  draw- 
ings,   set  1   inch  below  floor   grade   and  the   floor   trowelled   smooth   and   to   a 
straight  edge    fro-r.   the    drain    to   floor   grade   at  each   side.      Subfloor   construc- 
tion shall   be  as  shown  on  the  drawinga.     Reinforcing  for  concrete  floors  shall 
be  4^inch  by   12-inch  welded   wire   fabric   of  No.   lOand  No.   12  wire  gage. 
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lP-06.      FR/iMING.    -  Lumber    for   framing    shall   be   equal   to  No.    2  connon    fir. 
It    shall    >«    throughly    seasoned,    straight,    even   sav/ed,    square    cornered,    sound 
and   frr"'    fron   defects  rhich  may   impair   its    strength,    durability  or    its   use- 
fulness,   for   the   purpose    intended.     All    lumber    shall    he   of  coTnercial   sizes* 
curfaced  four    sides    unless    shovm   or    specified  o  thcrv^i  se .     Tnc    framevork   shall 
be    constructed  as   lndicate(^   on    the    drawings   and   shall    be    erected   in   a   substan- 
tial manner.     Strddlng   shall   not  be    spaced  over   16  inches  on  centers   for  exter^ 
ior  walls  and  not  over   2h   inches  on   centers   for  i-terior  v/alls,    doubled  at  all! 
openings   larger    than    the   norma]    spacings   and  v.'hen  cutting   through   joists»    or 
rafters  headers   shall   be   provided  to  double    ^he   framing  arc  nd  the   openings. 
Double    studs    shall    be   provided  at   all    corners  of   the   buildi'^g.     Knee   braces 
shall   be   provided  from   the    corner   studs   to   the   fifth   stud,    diagonally  froTi  bol 
t6m  plate   to   top  plates   at  all   corrers  of   the   building.     Ridge   board  shall  be 
provided   at  the    ridge   of   the   roof.     All    spiking  of   asGernblod     members   of   frain-| 
ing   shall  be   clinched  by  not  less  than  ^-inch.     Rafters  and  celling   joists 
shall   be    spaced   at  2i;-inch   centers  or    as    shov:n  on   draring. 

18-07.     FLOCRS,    _  Flooring    shall   be   1-lnch  by  /j-lnch   tongue -and- groove 
clear   edge    grain,    kiln   dried,   E    grade   fir  or  equal,    and    shall    te    driven  uv 
tight,    bllrd  nailed   end   sanded.      Before   laying  the   flooring  a  layer   of  vrater 
proof  luildi'^g  paper   shall    be    stretched  over   the   top  of  the    joists   and  tacked 
in  place.     All   flooring   shell    be    stai  sfactorily  protected  from  dampness    and 
the  Tieather   before   being  placed.      Floor    joists    shall    ^e    snaced  on   l6-inch  cm - 
ters. 

18-08.     SIDIl.'G.-  The   outside   faces  of   the   building    shall  be   covered  viith 
25/32*  asphalt-covered  fibre    sheathing  nailed  securely  to  cvnry   T"   x  h'    stud 
wit  i  8c  flat-headed  -ire    nails.      The   outside    siding   i  s   to    be    formed  of  asbes- 
tos  shingles   laid  according   to  best  current  practice  v;ith  backing  s  trips   at 
each  vertical   seajn. 

A   20  gage   galvanized  iron   flashing  shall   be   run  continously  along  the    sill 
of   the    building   and  buried   at  least  12  inches   below  the    finished  ground  line. 
All    seams   shall   be   soldered. 

18-09.     R0CFI::G,    _  Roof  sheathing   shall    consist  of  1-inch  by  6-inch  ITo.   2 
fir   or  equal,    dressed   and  matched  on   both   sides  with   no    bepdirg.      The   roofing 
shall   be    double-coated   strip   shingle    similar  or  equal    to   •Flintkote*  roofing 
weighing   not   iless   then   210  pounds  per    square.      The   roofing    shall    be    securely 
fastened  v;ith  large  headed,    2/h  inch  galvanized  roofing  nails.   All    seams,    nail 
holes    and  other   breaks   in   the   roofinc;   shell   be    thoroughly   sealed  "1  th   an   ap- 
proved Tiastic   roofing  cement.     The   ridge    shall   be    covered  by  a   strip  of  roof- 
ing not   less   than   12   Inches   In  width,    bent  over    the    ridge    and    securely    sealed 
and  nailed  on  eaoh   side.     Galvanized  iron   flashing   shell   be   provided  and   in- 
stalled as   shorn  on  the    drari ngs  or    as  directed  by   the   contracting  officer. 

18-10.    v.alls  aw  ceilings. 

(a)      General.    -  TTi  th   the   exception   of   the    bathroom   and  fnmace 
room,    the   Inside   of  all  exterior  v.alls,    both  sides  of  all   interior  r/alls   and 
all    ceilings    shall   be    covered  with   ^-inch   Insulating   'card    similar    end  equal 
to    •Celotex"   extending   from   floor    to   ceiling,    securely   fastened   to   all    bear- 
ings. One-inch   quarter   rend  mouldinr;s    shall    be   provided  at   all   corrers.      The 
edges   of  the   insulation    board   shall    be    beveled  at   joints. 
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(b)  Furnace  Room.    -     The   Insulating  boprd   for  v/all  s    and    ceil- 
ings of  furnace    room   aholl    be    3/P    inch   gypsimi   Ixaard,    applied  and   finished   in 
accordance   with   subparagraph    (a),    above, 

(c)  li7alls   and  Ceilinp;;    "athroom.    -     The    ocilinr   shall   be   co- 
vered with  ^-inch   insulatin";  board,    siinilar  or   equal   to    "Celotjx*     The    inside 
of  the   exterior  vjall    and  all   interior  walls    shall   have    a  coverl.i,-   of  press"^ 
'/rood   similar   to    ■?,'asonite*  extendinr    i!j*-0"   above    the    floor,     Abov;^    that  point, 
i-lnoh   insulating  board   similar   and  equal   to    "Celotex"    shall   be      "sd.     "ot:ld- 
ing   of  1-lno     by   3-inch  No.    2  fir,   or  equal,    shall   Ve   placed  over    the    joint 
where    the   pressed  wood    and  insulation   board    join.      The    edgep  of  the   insullation 
board   shall   be   beveled  at   joints.     One-inch   quarter   round  shall   be    placed  at 
all  vertical  corners   and  in  horizontal    corners   along   the   ceiling. 

(d)  Shower   Stall.    -     The    contractor    shall    furnis'-i    nnd  install 
a  commercial    shower    stall,    complete  with   fittin.trs,    as    shown  on   the    drawings, 

similar    and  equal   to   "I'arine   No.    I5.t "  manufact'  red  by  the   Fiat  Vetal  VAnufac- 
turing  Company,   Chicago,    Illinois, 

18-11.     EXTERIOR   TRIM.    _  Exterior    trim    s'.all   be   equal    to   No.   2   fir,    finsh- 
ing   stock   3A~l-rioh   thick   except  as  other-.vise   noted.     Door   and  windo'.   casings 
shall   be    3/Zj-inoh  by  3-I/2  Inches  v/lde.     All   other   exterior  finish   shall   be   to 
size    as   indicated  on   the    drawings.      Insulating  wool   of   a  quality   satisfactory 
to   the   contracting  officer    shall  be   pluced  entirely   around  all  window  frames 
and  around  the    jambs   and  heads  of   all    door   frames    as    shown  on  drawings. 

18-12.     INTERIOR  V.OOD  FINISH.    _  All    interior   wood  finish  shall  be   equal   to 
No.    2  fir  finishing   stock   throughout,    3/4    inch  or   13/16-inch   thick   and  of   sizes 
as   indicated  on   the    drawings.     Water    closet    stalls  be   6   foOt-h   inches  high  fi- 
nished as   shown  on   the    drawings  or  as  directed  by   t  e   contracting  officer. 
Over   each  lavatory  a  l6-lnch  by  24 -i  inch  mirror  with  white   enamel   metal   franc 
shall  be   Installed.     Instrument  cabinets   shall   be   constructed  as    shown  on  draw- 
ings or   as  directed  by  the   contracting  officer. 

18-13,     WINDOWS  AND  FRAMES.    _  V/indows    shall   be  of    stock  pattern,   wlrn   a 
2 '-10"  wide  by  2'6»  high.   No,    2  fir,   or  equal,    double  hung  sash  or   as   shovm  on 
the    drawings,   glazed  v;lth   clear   glass,     Windov;s   in   bathroom   shall  be    single 
sash,  hinged   at  bottom   to  open  inward,   glazed  v;ith   clear  glass,    and  fitted  with 
cabinet  latches.     All    frames   shall   be   constructed  so  as   to  receive    screens  or 
storm  windows,   and   as   shown  on   the   drawings.     All   glass  v;ill  be   as   specified 
in   paragraph    20-02. 

18-1/i.      DOORS  AND  FRALES.    _  Exterior    doors   shall   be    solid  construction,    o- 
qual  to  No.   2  fir,   I-3A  inches   thick,    disigned  as   shown  on  the   drawings.     The 
upper   part   shall   be   of   glass  equal    to   that   specified  in  para'^raph    20-02   set  in 
place   with  wooden   stops   on    the    inside    and  securely  bradded  and  puttied  out- 
side.    Interior   doors,   unless  otherwise    specif iedt    shall    be   I-3/8   inches   thick, 
equal    to  No.    2  fir   and    shall   have    five    cross  panels.      Standard   stock   doors   of 
equal    qualify  and   size   will   be    acceptable.     Doors   for   water   closets    shall   be 
2'-0«  X  4'6«   frames  made   up  of   3A*  x   3-I/2*    framing   and   covered  with  pressed 
wood  1/8"   thick   similar    and  equal   to    "Tempered  Presdwood"  manufactured  by  ?'a- 
sonite  Corporation.     Doors   for    the   instrument  cabinet  shall   be  l«-8«x7*-8»  as 
shown  on  drawings  made   up   of  1-1/8"  x    3*   framing  and  covered  with  pressed  wood 
1/8"    thick.      The    Interior    side    of  t  e   furnace   room    shall   be   covered  with   28 
gage   galvanized   iron  as    shown   on   the    drav;ings. 
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18-15*      SCRF:ei:s.    -  A11  wlndov.s  and  outside    doors   shall  "be  equipped  with 
soroens.     '.Vindov;   screen   frames    shell   b"    constructed  of  ?To .   2  fir,    or   equal, 
1-1^    inches   thick  v/ith   2-inch   side   and  top  rails   and  3-i  inch   bottom  rails,   di-* 
vided   at   the   center  horizontally  by  a  2-inch   rail.      Screen   door   frames   shall  be 
of    some   material    and   construction   as    specified  for  wlndo"ws,    but  with    tiio  hori- 
zontal   intermediate    rails,   one    at   2-1/2  feet  and   one    at  3.O  feet  from  bottom. 
Standard    stock   screen  doors  of  equal    quality  and   size  T;ill    be    acceptable.     All 
screen  wire    shall   be   of  16  mesh  to    the   inch,    galvanized,    conforming   to  Federal 
Specification  RR-C/'51a  for    •Cloth;  Wire   Screen.*     Type   "D*,    stretches   and   so- 
cured  with   suitable  wood   strips,  well  bradded.     Suitable    screen   shall   be   placed 
over    the   bathroom  windows. 

18-16.     LOUVRES,    _  T^ooden  louvres  shall   be   constructed   and  installed  at 
both  ends  of  the    >uilding  as   shown  on   the    drawings.     Removable    screens  and 
storm  protection  panels   shall   be   furnished  and  installed  in  louvres,    as    shown 
on   the    drav-i-^gs. 

18-17,  VENETIAN  BLIinDS.  _  All  double  hung  windows,  except  In  the  furnaoe 
room,  shall  le  fitted  with  Venetian  blinds  with  rust  proof  hardware  fittings, 
automatic  cord  lock  rtopping  device  and  spiral  gear  to  tilt  slats.  T-«  wood- 
en slats  shall  be  finished  in  ivory  or  cream  color  and  the  tape  shall  harmon- 
ize with  the  finish  color  of  t  e  wood.  The  blinds  shall  conform  to  the  re- 
nuirements  of  Federal  Specification  LLL-B/i2;l  for  "Blinds;  Venetian,  7.'ood-Slat« 
(Type  I). 

18-18.     HARDWARE,    _  The   contractor   shall    furnish  and   Install   all  hardware 
specified  below.     All   hardware    shall  he    accurately   and   securely  installed.     At 
completion,    all   keys   shall  be    delivered  to   the   contracting  officer  or  his   re- 
presentative  properly  labeled.     All  hardware   shall   be   of  stock   design  with 
sanded  brass  finish,    and   shall   be   of  the    follo-yring  types,    as   specified, 
(a)     "ntrance   Doors. 

2   sets   -  ll  prs.  of   3J"x3J»  loose  pin,   butt  hinges. 
2  cylinder   locks  with  5c •x 3- 5/8 "x 3/4"   case. 

(h )      Interior  Doors 

6   sets   -  li  prs.  of  Si^^h*  loose   pin  butt  hinges. 
6  mortise   locks  -.-ith   .^-5/8 "x 3 -7/8 •  case. 

All  locks   shall   be  complete   with  t-.vo  keys   and  approved  knobs,   l?.tches,    and 
e  scutcheons. 

(c)  TTindows. 

100  Iron  easy  spring  v/lndcw   bolts   and   fasteners. 
li   prs.  li"xl£»   tight  pin,   brtt  hinges. 

(Pathroom  windows) 
2  cabinet  latches  (Bathroom  V/indows) 

(d)  Water  Closet  Doors 

2  latches   and  keepers 

k   pr.    spring  hinges    (for  3/4-lnch  doors) 
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(e  )      Jnstrunent  Cabinets* 

k   night  locks   complete 

8  pr.  cabinet  hinges    (for    1-1/8-inch  doors). 

(f  )     ].!i  sec  ligneous. 

5!|  screen  hangers  complete 
29  -  3-inoh  hooks  and  eyes 
/l   pr .    screen   door  hinges 

The    contractor    shall   furnish   and   install    all   other  hardv.'are    and  minor   parts 
that  may   be  necessary   to   complete    the   contract. 

18-19.     PAIITTIITG. 

(a)  Exterior.   -  Before   applying  any  paint  the    svtrface    to   be   painted 
shall   be    thoroughly   dry  and   free   from   dirt,    oil,    grease    and  other   foreign   sub- 
stances.    As    soon   as   complete    -the   outside    surfaces,    of  'windov.'St    doors,    and   sc- 
reen frames   shall   be   given  one   priming  coat  of  paint,  conforming  to  Federal 
Specification  TT-F-362  for   "Paints;  Lead-Zinc -Base,  Ready-Mixed  and  Semi-paato, 
Vi'hite    and  Tinted."      After   the   priming  coat  has  thoroughly   dried,    one    finish- 
ing  coat  of  v.'hite   outside  house   paint,    shall    be    applied   to   all  wood    surfaces, 
except  t'le   outside   trim.     All  o'.tside    trim    surfaces  shall  be  painted  with  one 
finishing  coat  of  green,  medium  shade,   outside  paint  as  approved.     All   paint 
for  finishing  coats   shall   be   of   stock  No.   6  ^  sViT  ODP  Tfhite  Lead  as  manufactur- 
ed by  the   Sherv.in  V/illiams  Company,    or  equal. 

(b)  Interior.   -  All    interior  wood'work,  except  floors,    shall  be  paint- 
ed '.vith   two   coats  of  inside   paint  by  approved  raanufact'  re   and  color.     All   fi- 
nished  floors   shall  be   given  one  heavy  ooat  of  boiled  linseed  oil. 

18-20.     PLU^JBINC. 

(a)  All   labor    and  materials   required  for    installing   a  complete 
plimibing   system   shall   be    provided  as   indicated  on   the   drav.lngs   and  in   accord- 
ance with   these    specifications   and  in  accordance  with  any  State  or  local  re- 
gulation,   and   the    publication    "Recommended  Minimum  Re  quirements    for  Plumbing 
in  Dwellings   and  Similar  Buildings*"  issued  by   the  Bureau  of  Standards. 

(b)  The   plumbing  fixtures  and  accessories    shall    be    similar   and  e- 
qual    to    those    designated  below,    reference    being  made,    for   identification  only» 
to   catalog  nuraberr    as  listed  in  Kohler  Co.   Catalog  K-39: 

2  Closets,    No.   Brooklands  K-59i|0-PR   complete   v;ith  fittings. 

2  Toilet  paper  holders. 

2  Lavatories  No.  Clare  K-3OOO-P  with  fittings. 

1  Floor   drain  and  trap. 

1    -   3'0"  Urinal    -  Jarves  No.   K-5052-A   complete  -with   fittings. 

(c)  The    field  office   shall  be    supplied  v;ith  a  constant  and  unin- 
terrupted potable   water   supply  of  not  less   than   35  and  not  more   than  50  pounds 
per    square    inch  pressure,    furnished  by   the    contractor.     The    supply  line    shall 
be   3-inch  pipe   placed   in  a  trench  of   sufficient  depth  and  protected  to   prevent 
freezing   in    subzero  vveather.      At   the   point  of  entrance,    in  bathroom,    a  main 
shut-off   and   drain   cock   shall   .be   insteilled.      Pipe    sizes   and  valves   shall   be    as 
shown  on  the   drawings.     An  automatic  electric  hot  water  heater  of   30-gallon 
capacity   shall    be    furnished  and   installed.      The   heater    shall    be    similar    and  e- 
qual    to  "'estinghouse   tlectric  Manufacturing  Company's   Square    Type   Electric 
Water  heater,   installed  to  manufacturer's   specifications. 
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(d)      Tne   contractor  shall   lay  a  l;-itich   vitrified  pipe   cover   line   from, 
the   end  of   the   oast   iron    soil    pipe,    outside    th^    '►-uildinc   to   the    sev/age    disposal' 
tank   located  not  less    than   50  feet   from   the   building.     Vitrified  pipe    Bhti.ll    con* 
^'orm     to  the   requirements  of  Perioral   Specification  SS-P-36I   for   "Pipe;  Clay, 
Sev/er."      The    sev.cr    shall    be    laid  withiinch   to  1-foot  pitch,   true    to   line    and 
grade,    and  made   up  v.ith    tight   joints.      The    sev/age   dicposal    tank    shall   be    simi- 
lar  and  equal    to  Kaustine   Standard  Series  Horizontal   Septic  Tank  ?To.   85t   and 
provided  with  proper   connections    for  outlet  and   inlet  pipes.      The   outlet  shall 
connect   to   a  grid    system  not   to   exceed  780  feet  of   /^   inch   field   tile   pipe    in- 
cluding connections.     The    joints  of   the    field  tile    pipes    shall   be   laid  opeut 
i-inoh,    and  top  half  of  eaeh   joint   shall   be   covered  with  sheathing  pf^per.     If 
tlie   field  office    is   conveniently  located,    the    sewer   line    from    t  e    Goverament 
Field  Office   nay  be    connected   to   ihc    aev.-cr    disposal   system  of   the    contractor's 
office,    provided    the    system  is    designed   to   carry   the   extra   sev/age,    subject  to 
approval   by  ,the   contracting  officer. 

18-21.     ELECnilCAL  V.IRIIJG.    _  The    contractor    shall    secure    all   nerraits   and 
give    such  notices    as  required  by  State    and  local    authorities.     The  installa- 
tion   shall   be    In  ;trict   accordance  v;ith   the   National   Electrical  Code.     The    sy- 
stem  shall  be    3-wire,    220/110   volt,    single   phase,    solid  neutral,    rigid  metal 
conduit   to   fusj^   cabinet  as    indicated  on   drawings.     AH   wiring  shall  be   single- 
conductor   rubber -insulated,    braid  covered  of    the    size    shown  or   required  and 
conforming   to   the    requirements  of  Federal    Specification  J-C-106a,   Type  RH. 
The    building    ^all   be   wired  as   indicated  on    the    drawings.  Three  main    feeders 
of  not  less   than  No.   8  ATVG-  wire    shall    be    installed   in   1-inch  conduit.      The 
The    ground  wire    shall  be   not  less   th em     No.   8  A'"G.   The   entrance    switch    shall 
be   outside    type,    3-'wire ,    solid  neutral,    2-pole,    30-anp.     Fuse  cabinet  shall 
be   flush  type,    steel    v/ith    door    and  built  for   6  circuits,   with   solid  neutral, 
motor   switch.     The  motor    switch  shall  be   of   the    automatic   thermal   protection, 
reset-type.     Each  circuit   shall   be    fused  with   1 '^-amp.    fuses.   Duplex   plug  re- 
ceptacles  or    convenience   outlets    shall  be   l5-ajnp.,    125-volt,   with    stamped 
brass   plates.     At   completion,    all    circuits    shall    be   plainly  marke  d   for    iden- 
tification.    The   contractor   shall  furnish  and  erect  if  first  cleiss  man  er, 
all   fixtures   complete    vith  shades   and  lamps  of   ^ile  v;attagc    Indicate  di    fuses 
and  all   other  necessary  accessories.    The    fixtures   shall    be    similar    and  e- 
qual    to   those    designated  below.     Reference    is  made,    for   identification   on- 
ly,   to   catalog  numbers    as   listed  in   Benjamin  Electric  l!fg.   Co.,    catalog   en- 
titled ■Benjamin  Sockets  for  Reflector  Fixtures. • 

SCHEDULE 

Location  No.  No.  Type 

Inspector's  Office  2  5(>k2  -  WL  R.L.M.   Dome  with   canopy  and 

fixture    stud. 
Clerk's  Office  1  S(>h2  -  PUL  R.L»V.  Dome  wi-tii   canopy  euid 

fixture    stud. 
Furnace  Room  1  5'^23  Shallov/  Done  with  canopy  and  fixture 

stud. 
Bathroom  1  5^23  Shallow  Dome  with  canopy   and   fixture 

stuH. 
Bedroom  1  56i+2   -  ^^^  R.L.M.   Dome  v/ith  canopy  and 

fixture    stud. 
Field  Engineers  Office  1  5(^h2  -  ^^  R.L.i:.   Dome  v;iti>   canopy   and 

fixtiu-e    stud. 
Drafting  Room  3  56^2   -  ^'^  R.L.M.    Done   with  canopy  and 

fixture    stud. 
Platform  2  6821    -  ".Vatertight   angle   -.rith  round  box. 
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The   oontraotor    shall    d->    all   outtong   and  placing  of   supports  necessary  in   this 
work. 

18-22.      HEATING. 

(a)  General »    -  Tlie    contrector    shall    furnish    and  install    an   oil 
burning  automatic   controlled   furnace    similar    and  equal    to  L!uellcr's  !'o .    55'^* 
G.   Fuel   Oil   Furn-^oe.      The    installation    a   d  workmanship   shall   be    in    strict  ac- 
cordance v;ith    tie    specifications   of   tie  manufacturer,    rules  and  regulations 
of    liie    National    Board  of  Fire  Underv/r iters    and  local    requirements. 

(b)  Grillst  Rep:isters   and  Ducts.    -  All   grills   and   registers    shall 
be   furnished   and   installed  by   the    contractor    as    ^o"wn  on   the    drawings   or   as 
directed  by   the    contracting   officer.     Warm   air   grills    shall   be   provided  v/ith 
independently  adjustable,   manually  controlled  vertical   fins   for    deflection   of 
air.      Cold  air  return  register    shall   be  plain   lattice    type,    suitable   for   floor 
or  wall   installation   and  of  the    size   indicated  on   the    drawings.     The  hot   and 
cold  air    duct,    register   and  grill  system   shall   be   constructed  in   accordance 
v/ith  manufacturer's   specifications,    and  Installed  as   shov/n  on  the    drawings  or 
as  directed  by  the   contracting  officer. 

(c)  Smoke   Pipe    and  Vent.    -  The    smoke   pipe    and  vent   shall   be    as    spec- 
ified by  the  manufacturer   for    furnace   used.      The    smoke   pipe    from   furnace    to   2 
inches   above    roof,    shall   be    covered  v/ith   asbestos   air   coil  pipe  covering,    1 
inch  thick,   properly   secured   to    the   pipe. 

(d)  Fuel  Tank.    -  A  fuel    supply   tank  of  500  gallons   capacity   shall 
be  furnished   and   installed  by  the   contractor.     The    tank    shall  be   under  ground 
and   covered  with  not  less    than   2  feet  of  veil    tamped  backfill.     Fuel    tank  and 
all  piping   shall  meet   all   requirements  of   the   National  Board  of  Fire  T'nder- 
wr  iters. 

l8-23»     FIRE  reOT'CTIO::.    -  The   contractor    shall    furnish   and   install   one 
frost  proof  fire  hydrant  v.ith   suitable   connections  for   t-vo  1^   inch  fire   hoses. 
The    fire   hydrant    shall    be    installed   not  more    -than   25  feet  fror   the    building 
and  shall  be    supplied  v.-ith  not  less   than   35  pounds* 

18-24*     FLAGPOLE.    _  The    contractor    shall   furnish  and   erect  one   flagpole 
complete   v.lth  pulley  and  rope,    as    shovm   on    drav.'inr;s.      The    flagpole    shall    be 
constructed  of  one   l2-foot  joint  of  2k  inch   and  one   l2-foot   joint  of  2  inch 
galvanized  steel  pipe,  with   an  overlap  of  1   foot  at  union  securely  v.>elded. 
The    flagpole   shall   be    securely  fastened  to   a  concrete   base  as   shown  on    drav.'ings 
and    shall   be    so   attached  that  bottom   bolt  can  be    removed   and  pole    revolved 
about  upper   bolt  to   a  horizontal  position  or   as   directed  by  tlie   contracting 
officer. 

18-25'  ^^'OVaL  of  BUILDIl.G.    -  Upon  completion   and  acceptance,    the    field 
office  will  become    tne   property  of  the  United  States   and  v.lll   be   removed  by 
the  Government.     TJo  materials  or  equipment  shall    be    slavaged  by  the   contrac- 
tor. 

18-26.     PAYlIE!?r.    _  Payment   fo-   the    field  office   complete,    including   the 
furnishing  of   all    labor,   plant   ard  materials   necessary  to   complete    the    build- 
ing in  accordance   v.-ith  these    specifications  and  as   shov;n   on  the    drav.'ings,  will 
be  made    at   the    contract  lump   sum  price    for    "Field  Office"  upo"    ncceptance   of 
the   building  by   the    contracting  officer.     The    contracting   officer    retains   the 
right  to  order    the   contractor    to  neOce   an  extension  as  indicated  on    t".-ie    draw- 
ings, with  similar  construction   and  equipment  as  the   original  building.     Pay- 
ment for    -the  extension,    if  any,  will   be  made  at  the   I'jinp   eujh  price   for  "Field 
Office  Extension." 
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STAMjARD  GOVERMIvJi^T  FORM  OF  BID 
(Construction  Contract) 


(Place) 
(Date)__ 


TO:  The  District  Engineer, 
U.  S.  Engineer  Office, 
Massena,  Nev.  York. 


1.   In  compliance  with  your  invitation  for  bids  dated 


and  subject  to  all  the  conditions  thereof,  the  undersigned, 


a  corporation  organized  and  existing  under  the  laws  of  the  State  of 


a  partnership  consisting  of_ 


or  an  individual  trading  as_ 


of  the  city  of_ 


hereby  proposes  to  furnish  all  plant,  labor,  and  materials  and  perform  all 
work  required  for  the  construction  of  the  Point  Rockway  Lock,  complete, 
at  the  locations  shown  and  to  the  extent  indicated,  in  strict  accordance 
with  the  specifications,  schedules,  and  drawings,  for  the  consideration 

of  the  following  prices: 


k 


NO, 


Quantity       unit 


SCHEDULE  OF  BID  ITKliS 
Designation 


Unit  price  Amount 


1 

3,138,000 

CY. 

2 

450,000 

CY. 

3 

516,000 

CY. 

k 

67,000 

CY. 

5 

675,000 

CY. 

6 

21,000 

S.F. 

7 

None 

CY. 

8 

6,900 

CY. 

9 

19,100 

CY. 

10 

29,900 

CY. 

11     ' 

1,100 

Lin. Ft. 

12 

2.400 

Lin. Ft 

13 

750 

Lin. Ft. 

lA 

1.80C 

Lin. Ft. 

13 

400 

Un,Ft 

16 

400 

Lin. Ft 

17 

4.000 

CF. 

18 

300 

CF. 

19 

300 

CF. 

20 

3k. 5 

M.F.B.:^ 

Excavation,  Comuion 

Excavation,  Borrow 

Excavation,  Rock 

Earth  Fill;  Compacted,  Class  •I" 

Earth  Filli  Compacted,  Class  "II" 

Line  Drilling 

Filter 

Sand  and  Grtvel  Backing 

Riprap;  Dumped,  Class  "A" 

Riprap;  L-unped,  Class  "B" 

Drilling; Grout  roles  in  Concrete 

Drilling; Grout  Holes  in  Rock 
0  to  23   feet 

Drilling; Grout  Holes  in  Rock 
25  feet  or  over 

Drilling;  Exploratory  Holes 
in  Rock,  C  to  25  feet 

Drilling;  Exploratory  Holes 
in  Rock,  25  to  30  feet 

Drilling;  Exploratory  Holes 
in  Rock,  30  to  100  feet 

pressure  Grouting 

Sand  in  Grout 

Rock  Flcur  in  Grout 

Timber,  White  Oak 


II 


No, 

\     Quantity 

.  unit 

Designation 

unit  price 

Amount 

21 

15.1 

M.F.B.^;. 

Timber; Common, (  Creosoted) 

22 

1.030 

C.Y. 

Concrete; Claas  "A"  (Natural 
sand,  crushed  stone  sand) 

23 

271,300 

CY. 

Concrete; Class  "B"  (Natural 
sand,  crushed  stone  sand) 

24 

2,416,000 

pound 

Steel; structural, Sec tor 
Qat-es  Movable  Parts 

23 

6,300 

sq.ft. 

Floor  Plating;  Steel 

26 

1,104,000 

Pound 

Steel;Structural,Stop  Logs 

27 

683,000 

Pound 

Steel; Structural,  Mis- 
cellaneous 

• 

28 

600,000 

pound 

Steel  Erection;  Concrete 
Reinforcement 

29 

90,000 

pound 

Forgings;  Steel 

30 

220,000 

Pound 

Castings;  Steel 

31 

13,000 

pound 

Castings;  Alloy  Steel 
(including  Nickel) 

32 

70,000 

Pound 

Castings;  Iron 

33 

11,000 

pound 

Brass  and  Bronze 

34 

None 

pouijd 

Miscellaneous  Non-ferrous 
Metals 

33 

2,400 

Lin.-t't. 

Pipe;  Steel,  Black,  12" 
dia. 

36 

700 

Lin. Ft. 

Pipe;  Steel,  Black  6"  dia. 

37 

400 

Lin. Ft. 

Pipe;Steel,  Black, i^»  dia. 

38 

17.000 

Lin. Ft. 

Conduit;  Fiber  311  dia. 

39 

1,400 

Lin. Ft. 

Conduit;  Rigid  Metal, 2"  dia. 

ko 

job 

Sum 

Electrical  Grounding  System 

kl 

2,300 

Lin. Ft. 

Handrailing;  Steel  pipe 

k2 

7,200 

Pound 

Rubb'r^r  Seals,  Moulded 

III 


No. 

Quantity 

Unit 

Designation                  lUnat  yri-'n 

Amount 

k3 

2e,0o0 

pound 

Corrugated  Sheet;  Iron 

Uk 

^b 

Lin. Ft. 

Tile  Gates 

k5 

230 

Each 

Core  Boxes 

46 

Job 

Suni 

Stiff-Leg  Derricks  and 
Machinery 

47 

25,200 

pound 

Pick-up  Boom;  ^  at  12,600  lbs. 

48 

215,600 

Pound 

Machinery;Sector  Gates, Furnished 

and  Installed,  8  sets 

49 

8 

Set 

Motors,  Brakes  and  Limit  Switches 
for  Sector  Gates, Furnished  & 
Installed 

1 

50 

31.300 

Pound 

Fender  Boom 

51 

511,200 

pound 

Machinery;  Wire  Rope  Fenders 
Installed  only,  4  sets 

52 

4 

set 

Motors,  Brakes  and  Limit 
Switches;  for  A'ire  Rope 
Fenders,  Installed  only 

53 

300 

t T. 

(lOOlbs) 

Counterweight 

5k 

job 

Sum 

swing  Bridge  and  Machinery; 
Complete 

55 

job 

Sum 

Lock  Unwatering  Pumps  and 
Sump  Pumps 

56 

job 

Sum 

Field  Office 

57 

Job 

Sum 

Field  Office  Extension 

58 

7.5 

Acre 

Seeding 

59 

100.0-0 

square 
(lOOsf) 

Rolling  for  each  Additional 
Two  Trips 

f.0 

3,60c 

CY. 

Gravel  Fill  Base 

61 

14,20c 

S.Y. 

Road  Surfacing 

62 

3,900 

Lin. Ft. 

Highway  Guard  Rail 

63 

40 

Lin. Ft. 

Pipe;  Corrugated  Iron  24"dia. 

64 

300 

each 

pressure  Test;  Grout  Holes 
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NOTiS:   (a)   All  amounts  and  totals  given  above  will  be  subject 
to  verification  by  the  United  States.   In  case  uf  variation  between 
unit  bid  price  and  totals  shown  by  bidder,  the  unit  price  will  be 
considered  to  be  his  bid, 

(b)  All  bids  must  be  for  the  entire  work  and  must  have 
each  blank  space  filled  in. 

(c)  The  quantities  of  each  item  of  the  bid,  as  finally 
ascertained  at  the  close  of  the  contract,  in  the  units  given  and  the 

unit  prices  of  the  several  items  stated  by  the  bidder  in  the  accepted  bid, 

I 

will  determine  the  total  payments  to  accure  under  tne  contract.  The 
unit  price  bid  for  each  item  must  allow  for  all  collateral  or  indirect 
cost  connected  with  it. 

2.  SXPERIENCE.   (See  Invitation  for  Bids,  paragraph"  I4.) 


3.        STATEliENT  ESTAEUoHIIX}  P£RMAr;ENT  PLACE  OF  BUSIL-gSJ  AID  FII.'AIXIAL 
STATUS.      (See  Invitation  for  Bids) 


4,      PLANT  TO  BE  USED  C:;  THE   rtORK.    (See  Invitation  for  Bids  and  para- 
graph I-I9  of  the  specifications, 
(a)      Earth  work. 

(1)     ExcavatinK  Equipment 


I 


No.  ;   Type  ;   Manufacturer   ;    Capacity   :   Ac;e   ;   Conditisn 


VI 


(2)      Trapsportipg  Equipment' 


NO.   ;  Type 

Manufacturer 

Capacity 

Age 

Condition 

(3)      Embankment  Equipment. 

(a)     Spreading  and  Rolling  Equipment. 


(b)      Pumping  and  Watering   Equipment. 


VII 


(b)  Concrete. 

(1)  Batchiag  Equipment. 


No. 

Type   : 

Manufacturer    : 

Capacity    : 

Age    i 

Condition 

:                 ] 

( 

1 

t 

• 

(2)  Tfanaportipg  Equiaoent. 


(3)  Miscellaneous  Equipment. 
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(c)   Drilling  Equipment. 


NO. 

!  Type 

Manufacturer 

:   Capacity 

Age   i 

Condition 

t 

: 

•  ! 

1 

(d)  Grouting  Equipment. 


(e)   Compressed  Air  Equipment. 


IX 


(f)   Pumping  Equipment, 


No. 

Type 

Manufacturer        .-        Capacity       ; 

Age 

Condition 

t 

1 

! 

(g)  Miscellaneous  Equipmept. 


3.  PLANT  LAY-OUT  (^ee  Invitation  for  Bids).  -  The  undersigned  has 
attached  herewith  the  plant  lay-out  prescribed  in  the  Invitation  for  Bids. 

6.  PROGRSSS  CHARTS  (See  Invitation  for  Bids).  -  The  undersigned 
has  attached  herewith  the  progress  charts  prescribed  in  the  Invitation 
for  Bids. 

7.  It  is  hereby  warranted  that  in  the  event  award  is  made  to  the 
undersigned  there  will  be  used  in  the  performance  of  the  work  covered 
by  the  contract  only  such  unin»ufac.tured  articles,  marterials,  and 
supplies  as  have  been  mined  or  produced  in  the  united  states,  and  only 
such  manufactured  articles,  materials,  and  supplies  as  have  been 


manufactured  in  the  XJtiited  States  substantially  all  from  articles, 
materials,  or  supplies  mined,  produced,  or  manufactured,  as  the  case  may 
be,  in  the  United  States  except  as  noted  below  or  otherwise  indicated  in 
this  bid  or  authorized  in  the  specifications. 

8.  The  undersigned  agrees,  upon  receipt  of  written  notice  of 

the  acceptance  of  this  bid  within days  after  the  date  of  opening 

of  the  bids,  to  execute  the  standard  form  of  Government  contract,  in 
accordance  with  the  bid  as  accepted,  and  give  performance  and  payment 
bonds,  with  good  and  sufficient  surety  or  sureties,  for  the  faithful 
performance  of  the  contract,  and  for  the  protection  of  all  persons 
supplying  labor  and  materials  in  theprosecution  of  the  work,  within 
days  alter  the  prescribed  forms  are  presented  for  signature. 

9.  The  undersigned  agrees  to  begin  the  work  within  calendar 

days  after  date  of  receipt  of  notice  to  proceed,  and  complete  it  within 
calendar  days  after  date  of  receipt  of  said  notice  to  proceed. 


(Bidder) 
By 


(Name  and  Title) 


(Business  Address) 


Note:  Read  Standard  Government  Instructions  to  Bidders  before 
preparing  this  bid. 
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Analysis  of  Design:  POI^^^  ROCKWAY  LOCK 

SECTION  I  -  INTRODUCTION 


1-01.  PURPOSE  AND  SCOPE.  -  The  general  purpose  and  scope  of  this 
report  on  the  design  of  Point  Hockway  Lock  are  similar  to  those  of  the 
Analysis  of  Design  for  Robinson  Bay  Locic.  A  number  of  features  coim/ion 
to  both  locks  are  described  in  detail  in  the  Robinson  Bay  Analysis,  to 
which  frequent  reference  is  -.nade  herein  to  avoid  duplication.  Therefore, 
the  analysis  of  design  for  Robinson  Fay  Loci:  should  be  considered  supple- 
mental to  the  analysis  for  Point  Rock^.-ay  Lock.   In  £]encral,  the  data 
Given  hei-ein  are  limited  to  conditions  peculiar  to  Point  Rockv/ay  Lock 
or  materially  different  from  those  of  Robinson  Bay  Lock. 

1-02.  THE  PROPOSED  PROJECT.  -  (See  Analysis  of  Design,  Robinson 
Bay  Lock.) 

1-03.  SOURCES  OF  INFOPMATION  AND  DATA  FOR  DESIGN.  -  (See  Analysis 
of  Design,  Robinson  Bay  Lock.) 

1-Oii.  DESCRIPTION  OF  LXK. 

(a)  General.  -  Point  Rockway  Lock  provides  the  small  lift  re- 
quired to  carry  navigation  through  the  side  canal  around  Iroquois  Dam,  as 
outlined  in  the  Annex  to  the  Agreement  (par,  1-02,  Robinson  Bay  Lock 
Analysis).  The  lift  at  this  site  is c  reatcd  by  the  backwater  slope  of 
the  pool  around  Iroquois  Point  plus  the  increase  in  stages  above  Iroquois 
Darn  provided  for  the  purpose  of  reducing  velocities  in  the  excavated 
channels  in  the  vicinity  of  Galop  Island  and  as  results  from  the  use  of 
Iroquois  Dam  to  throttle  the  discharge  as  required  to  hold  the  maximum 
stage  at  the  Power  House  to  El.  238  in  the  initial  development.  The 
lift  will  normally  vary  from  about  1  to  5  feet.  The  location  and  dimen- 
sions of  the  lock  are  substantially  as  proposed  by  the  Joint  Board  of 
Engineers  in  its  report  dated  November  16,  I926  (par.  I-O3,  Robinson 

Bay  Lock  Analysis).  VJith   respect  to  the  entire  project  for  Sv  controlled 
single  stage  development  of  tho  International  Rapids  Section  of  the 
St.  Lawrence  River,  the  lock  as  proposed  herewith  has  the  same  function 
as  contemplated  by  the  Joint  Board. 

(b)  Pertinent  Data.  -  Horizontal  dimensions  of  the  lock  chamber 
are  the  same  as  in  the  Welland  Canal  locks,  in  accordance  v;ith  the  afore- 
mentioned Agreement.  See  Analysis  of  Design,  Robinson  Bay  Lock,  for  notes 
on  the  layout  and.  dimensions  of  approach  walls,  which  are  the  same  &r 
both  locks.  Other  pertinent  data  and  dimensions  concerning  Point  Rockv/ay 
Lock  are  listed  below  for  convenient  ref'^rence. 


Eydroljg.ic3l  Data; 

>!axim'ira  High  VSl&ter  -(Max.  Lake  Ontario  Level,  no  flow  in  river 
(Note:-  Numbers  .in  paren- 


EI.249) 


thesis  refer  to  the 
footnotes  below) 


(2)Upper  Pool  Stages 

Max.  River  Discharge 
(310,000  c.f.s.) 


(1)  Initial  Develop- 
ment Max.  Headwater 
El  ,238  at  Power  House 
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(l)Possible  Future 
Developments ,Max« 
Headwater  exceedini 
El. 238  at   Power 
House 


(3)  El.245.6  max, 
(May  1870) 
(4)   El.  2Jj2.8 

(Oct.   1869; 


Hydrological   Data;  (continued) 

Possible  Future  Max. 

Headwater  at  Power  House 
El.  242.3,   river  dis- 
charge-200,000  c.f.s. 

(5)  Minimum  Headwater  at 
Po7/er  House,  ^1.  23I 
river  discharger 
192,000   c.f.s. 

Minimum  Piver  Discharge 
(180,000  c.f.s. 


(  3)Lov.-er  Pool  Stages 
Max.  P-iver  Discharge 
(310,000  c.f.s. 


Possible  Future  Max, 
Headwater  at  Pov.-er 
House,  i^l.  242.3,    river 
discharre-200,000  c.f.s. 

(3)  Mini2:iua  Headv/ater  at  Povrer 
House  El.  231,   river 
dischar::e-]_(52,000  c.f.s. 

Miniir.im  River  Discharge 
(150,000  c.f.s.) 


(ll)Natural  River  Levels 
Dischar£.-e   -  310,000 
•  I  242,000 

■  .  180,000 


El.   240.0 


(6)  El.  243.6 


El.    244.2 

{my  1931) 


El.   240.0 

(Jan.  1936) 

(6)   El.  243.6 

(Nov.   1934) 


I 


(1)    Initial  Develop-         (l)Pos3ible  Future 
ment  Max,   Headwater  Development,  lAax. 

El.   238  at  Power  House       HeadTjater  ex- 
ceeding El  .238 

at  Power  House 


(7)  El.  240.1  r^x. 
(4)  El.  238.5 


El.   236,2 


(7)  El,  239.0 


El.  230.4 
El.  226.0 
El.   222,2 


(3)(9)  El.243.2 
(May  1870) 
(4)E1.  238.5 
(Oct   1869) 


El.   243. 0( May  1931) 


El.   236. 2(  Jan. 1936) 


(10)  n,  241.1 

(Nov.   1934) 


El,  230,4 
El.  226,0 
El,  222,2 


(1)  Conditions  outlined  in  par.(e)  Article   IV  of  the  Agreement.     All 
stages  coniputed  by  applying  recorded  discharges  and  Lake  Ontario 
levels   to  the   contemplated  plan  of  operation  known  as   "Plan  ITo.5' 
Dates  when   certain  stages  would  have  obtained  are   shorn  in  paren- 
thesis, 

(2)  Stages  immediately  above  Iroquois  Dani  and  at   the  upper  entrance 
to  Point  Rockway  Canal;   computed  for  channel  enlargement  as  pro- 
posed by    the  present  project  plans, 

(3)  For  max.  Lake  Ontario  level,    El.   249. 
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(4)  For  rninirauin  Lake   Ontario  level.   El.  243 'S;   headwater  at  Power 
House,   Kl.  235.9. 

(5)  Winter  conditions  only;    not  significant  v/ith  respect   to  navi- 
gation. 

(6)  For  Lake  Ontario  level.  El.  244«0. 

(7)  Headwater  El.   238  at  Povrer  Housa  . 

(8)  Stages  at  the  lower  entrance   to  Point  Rock-.vay  Canal,   approximately 
3*3  niiles  doY/nstream  from  Iroquois  Deira. 

(9)  Headv/ater  El. 241.5  at  Power  House. 

(10)  Headwater  at  Power  House  El.  240,3. 

(11)  Conditions  that  would  exist  only  if  pool  at  Power  House  were 
lowered,   due   to  stiTicture  failure  or  other  causes,   sufficiently 
to  iBstore  natural  river  levels  at   the  lower  entrance  to  Point 

Rockvraiy  Canal. 

Lift  under  normal  operating  conditions  during  navi,i,ation  season  -  -  -   - 

-  1»   to  5' 

Type  of  Lock  Walls  -------------  concrete  gravity-sections 

(Note  J  Lock  walls  and  gates  were  designed  for  starility  for  the  lock- 
unwatered  and  construction  conditions,  which  are  more  severe  than  the 
possible  natural  river  lev6l  conditions  referred  to  above,  ) 
Lock  Chamber  dimensions  ------  80 »  wide  by  8OO •  clear  length  (nominal) 

(length  between  inner*  gate  pintles  a  86O') 

Length  of  Approach  Guide  Walls,  each  end  ----  ____  1200  feat. 

Flare  of  Approach  Guide  Walls,  each  end  -----------  1  in  6,6 

Top  of  Lock  Walls  ------_--_---_--  --E1,  252 

Upper  Emergency  Dam  Sill  -------------------  El.  210 

Upper  Gate  Sills  ___________  ______  e1,  206 

Lower  Gate  Sills  and  Lower  Emergency  Dam  Sill  --------  El.  206 

Ledge  Rock  -----------  -varies  fron  about  El.  196  to  El,  206 

Maximum  Height  of  Walls  --------------  —  about       59  ft, 

(c)  Lock  Sill  Elevations,  -  In  accordance  with  the  criteria 
set  forth  in  the  aforementioned  Agreement,  lock  gate  and  emergency  dam 
sills  have'  been  set  not  less  than  30  feet  below  minimum  pool  stages. 
This  rule  limits  the  upper  sills  to  a  raiximum  ^i,  2IO  and  the  lov/er  sills 
to  El.  206.  The  upper  gate  sills  have  been  set  at  El.  206,  same  as  the 
lower  sills,  the  four  foot  excess  height  of  upper  gates  being  justified 
by  duplication  of  the  lower  gate  heights  and  the  additional  cost  thereof 

•offset  by  saving  in  sill  concrete. 

(d)  Operational  Bauipment,  -  Sector-type  lock  gates  v;ere  adopted 
in  lieu  of  miter-type,  due  to  the  low  operating  heads  which  v/ill  permit 
filling  and  emptying  the  lock  chamber  by  operation  of  the  gates,  thereby 
eliminating  the  necessity  for  a  separate  system  of  culverts  and  valves 
for  filling  and  emptying,  ^se  of  sector  gates  for  this  lock  v/as  approvad 
in  the  Conference  on  Navigation  Structures  referred  to  in  par.  4-01. 
Analysis  of  Design,  Robinson  Bay  Lock,  T^^o  gates  are  provided  at  each 
end  of  the  lock  chamber,  to  insure  the  maintenance  of  navigation  in  the 
event  one  gate  becomes  inoperative  due  to  accident  or  other  causes.  Since 
sector  gates  can  be  opened  or  closed  against  a  flow  of  water,  only  one 
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gate  at  each  end  of  the  chajnber  need  normally  bo  used  for  passing  navi- 
gation,   the  other  being  left   in  iti;  recesc   for  poaaible  eineri;ency  use. 
Since  any  one   of  the   four  ^atcs  would  be   able  to  check  the  flow  of  water 
trirou,f;h  the  canal   in  case  of  acciient,   the-  provision  of  a  guard  gate   in 
the  canal  was  considered  unnecessary.     Wire   lope  fenders,    same  as   those 
designed  for  Robinson  Bay  Lock,   are  provided  on  both  sides  of  each  sot 
of  gates   to  protect   them  a£;ainst   the  possibility  ol'  being  struck  by 
ships.     A  movable  bridge   is  provided  across  the  upper  end  of  the  lock  to 
afford  access  to  Iroquois  Dam  and  to  ths  area  between  Point  Rockway  Canal 
and  the  river.     Present  plans  contemplate  only  a  highway  crossing  at   this 
point,   but  the   same  bridge   design  as  used  at  Robinson  Bay  Lock,  providing 
for  both  hichT-ay  and   railroad  loadings,   "-as  adopted  to  allow  for  the 
possible   future   audition  of  an   access   railToad.     Stop  log  type  emergency 
and  unv-atering  dams,  same  as   for  Robinson  Bay  Lock,  are  provided  at  both 
ends   of  the   lock  cha;.iber. 

(e)     Bombproof  in;' .   -  (See  Analysis  of  Dosien,   Ftabinson  Bay  Lock) 

1-05.      LCCATICN  OF  LOCK. 

(a)  Relation   to  Point   Poc':-,Tay  Canal.    -  The   location  of  the  lock 
is   of  course  primarily  dependent  on  the  location  of  Point  Roc'.':7:ay  Canal. 
The  canal  alignment   on  the  Canadian  Department   of  Transport  plans  for   the 
controlled  single  stage  project  (see  par.  l-03t  Analysis  of  Design, 
Robinson  Pay  Lock)   followed  along  a  course  of  lev/  ground  that   appears  to 
be  an  ancient   channel  of  the  river,   lyinc  generally  from  3tOOO  to  4t^Q0 
feet  south  of  the  present  south  bank-o^  the   river.     The   canal  location 
adopted  in  this  study  of  the  project   follors  the   same  course  v:ith  only 
slight  changes  in  alignment  as   indicated  desirable   for  best  entrance 
conditions  and  r.iaximura  economy  in  construction.     See  part  II   of  the 
Analysis  of  Desi^^'ji  for  Iroquois  DaLi  for  a  discussion  of  canal  location 
studies.     Subsurface  explorations  indicated  ledre  rock  at  favorable  ele- 
vations for  lock  foutidations  near  both   the  ujper  and  the  lower  ends  of   the 

canal.     Extending  between  points  about  2^00  to  4^00  feet  dev.nsti^ar::  from 
the  upper  end  of  the   canal,   the  lod.^e    rxjc'^;  rises  to  El.  230  or  hi£;her;   in 
this  area  a  lock  could  be  built  alon^'  a  trench  excavated  in   the  rock  to 
navigation  crade  El.  206,   usinc  •perched"    type  concrete  v.'alls  above  the 
top  of  the  rock  and  concrete  lining  on  the  rock  faces  of  the  lock  cha:nber 
belou  the   top  of  rock,  similar  to  the  Bouneville  Lock  dssirn.     Near  the 
dovmstrearr.     end  of  the  canal  align-ient   the  elevation  of  led^e  rock  varies 
from  aboul    navigation  clearance   rrade   to  10  ft.  below  that   grale;    in   this 
area  a  lock  of  more  conventional  desirn,  using  gravity-ti^e  concrete  Trails 
for  the   full  heirht  of  char.iber,  Cc.n  be  built.     A  detailed  study,    including 
comjarative    cost  entLmates   for  canal  and  lock,  was  made  foi'  the  tro 
possible  lock  locations.     The  results  in:ilicated  that   total  costs   for  each 
location  are  about   the  sarre  but>  that   approach  conditons  are  superior,   the 
desi{3n  of  lock  -.vails  safor,   and  the  probability  of  constriction  contingon-ies 
less  for  the  lock  l:;cation  near  the  doT/nstream  end  of  the   ?anal,     Accorlin^-ly, 
the  do'A-nstreara  location  was   adopted.     This  location  of  the  lock  is  about 
1000   feet  dovmstream  f  rom  that  shown  on  tlie  aforementioned  Department   of 
Transport  drawinjs  and  was  s:lected  in  preference  to  the  Department  of 
Transport  location  because   it  places  the  upper  approach  to  the  lock  at   a 
greater  distance   from  the  bend  in  the  canal   (see  Sheet  "o.  1/1  of  the 
drawin::s). 

(b)  Topoi::rachy.   -  The  topography  at  the  proposed  lock  site   is 
quite   flat  and  liec  only  a  few  feet  above  adjacent  normal   river  levels. 

See  Sheet  Mo.  1/2  of  the  drawings.     Tonography  was  an  im:)ortant  consideration 
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in  locatinc  the  canal  align.";cnt  but  had  no  direct  bearing  on  the  selection 
of  the  lock  site  except  as  it  affected  overall  excavation  costs  in  the  com- 
parative estimates  for  the  two  i^ossitle  locations,  as  noted  in  (a)  above, 

(c)  Overlurlen.  -  The  overburden  at  the  site  is  composed  of 
clay,  sand,  and  i^ravel,  varying  in  thickness  fron  about  20  to  35  feet. 
The  top  .iiaterial  is  clay,  varying  in  depth  from  about  13  to  25  feet.  The 
upper  portion  of  the  clay  is  genei-filly  a  brovm,  silty  type  ranging  in  thick- 
ness from  about  4  to  1/|.  feet.  The  lo\*?er  portion  of  the  clay  is  a  gray 

marine  type  ranging  in  thickness  from  about  4  to  25  feet.  Underlying  the 
clay  and  extending  to  ledge  rock  is  a  thin  strata-n  of  \vater-be-iring  sand 
or  sand  and  gravel,  varying  in  depth  fi'om  zero  to  about  16  feet.  The  pr-o- 
filjs  of  the  material  described  above  are  irregular.   In  general  the 
character  and  extent  of  overburden  materials  encountered  did  not  directly 
influence  the  seclection  of  the  lock  site.  The  location  of  the  site  v/ith 
respect  to  the  river  together  with  the  profile  of  ledge  rock  and  the 
character  of  overburden  materials  indicate  that  hydraulic  dredging  rill 
probably  be  the  nost  economical  method  of  excavating  for  lock  wall  foun- 
dations. The  clay  from  this  excavation  is  not  considered  suitable  for 
backfill  or  dike  embankment  construction;  the  underlying  sand  and  gravel 
might  be  useful  for  some  portions  of  r^pquired  earth  embanlr.-.ents  if  kept 
separate  from  the  clay.  See  Sections  II  and  III  belo'nr  for  a  detailed 
description  of  overburden  materials  at  the  site  and  their  effect  on  the 
design  of  excavation  slopes  and  embankment  sections,   See  Sheets  Nos,  2/1 
to  2/6  inclusive,  of  the  drawings  for  the  record  of  subsurface  explorations 
at  the  site, 

(d)  Ledge  Rock,  -  Drill  holes  at  the  lock  site  revealed  ledge 
rock  at  levels  ranging  from  about  Kl.  I96  to  El,  206,  which  are  generally 
favorable  as  regards  foundation  grades  for  full  gravity-section  walls  of 
a  lock  required  to  provide  a  navigation  clearance  grade  at  El.  206, 
There  appears  to  le  no  general  dip  of  the  rock  surface  that  would  indicate 
the  possible  desirability  of  shifting  the  site  one  -vay  or  the  other.  The 
rock  itself  is  the  hard  dolomite  characteristic  of  this  region  and  is  con- 
sidered generally  excellent  as  a  founi'ation  for  the  heavy  structures  of 
the  type  contemplated.  Reference  is  made  to  Sections  TI  and  III  for  a 
detailed  description  of  the  ledge  rock  and  its  suitability  for  fofondat ions. 
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Analyeia   of  Design:        POIhT   BOGCWAY  LOCK 

si,CTioK  II  -  invest: G-ATiae  OF 

OVERDURDEN   AIJD  BELROCX 
2-01.      FIELD  EXPLORAlia,;   Of   UVEPBUI'DU;  AlX  BEDRXK  CQNDlTIOriL. 

(a)  General .   -  Exploration  at   the   Point  Rockway  Canal  and  Lock 
sites   to  determine   the   overburden  and   bedrock   conditicns    included  drilling 
in  overburden   and    rock,   excavaticn  and  s&mpling  of  auper  holes,   brobing 

in  soft   overburden,   the  determination   of  bedrock  elevations    and   study   of 
general  soil   conditions  by   the    seismic  method.     No  exploration  has  been 
ccnriucted    to  locate   a  borrcv/  area   to  obtain  suila>)le  earth  fill  material. 
It   is  believed    that  sufficient   quantity   of  material  will   be   available   fran 
the   canal  excavaticn  for  embankir^ents ,     The  general   conditicns  and   surface 
topcgraphy   of   the  bedrock  were   determined    to  locate   the   lock  and   elignnient 
of   the   canal.     The   location   of  all  drill   holes   and  seismic   lines    completed 
to  date  are   shown   on  Plate   ll-l  and   are   tabulated    on  Plate   II-2  and   II-3* 
The    location  and   extent   of  exploration  except  seismic   lines    for   final   design 
and  the  records   of  drilling  and  probings   between  stations   1^9+00  and  2304'00 
are   shown  on  Shee'ts  Nos .  2/1   to  2/6   of  the  drawings   for  Point  PocKway  Lock. 
Similar  drawings   were   prepared    for   the    section   of  the    canal   between  Stations 
30+00  and  159+CO  and   are    included   with   the  drawings    for  Iroquois  Dam. 
Complete   field   logs   of   the   drill   holes  and   i^robin^s,   and    the   results   of  the 
seismic   investigations   are   on  file    in  the  St.  Lawrence  River  District  Office. 
All  soil  samples  ar.d   rcK-k   cores   are   stored    in  the  District  Soils  Laboratory. 

(b)  Drill  Holes.   -  Holes    of  two  sizes   were   drilled    in  the   vicinity 
of   the    lock  and    canal.     Holes   for   the   purpose    of  deterndning  both  overburden 
and   bedrock   conditions   were   drilled  with  diamond    core  drilling  equipment 
using  3i-inch  casing   in   the   overburden  and  2-1/8-inch  bit  to  obtain  rocK  cor- 
es.    -^011  samples   were   usually  taken  at  5-foct   intervals    or  a  t    changes   in 
material  with  a  dry  sampling  tube,    2   inches    in  diameter.     One   hole,   D-I3381 
was  drilled    in   the   overburden   in   the   vicinity    of   the    lock   usin^  £;   6-inch 
casing  to  obtain  undisturbed   samples   of  clay.     A  spoon  srecially   constructed 
by  Sprague  &  Henwood,    Inc.   was   used.     The   spoc«  obtains   samples   4-5/8   inches 
in  diameter  and  has   recessed   flaps   above    the    cutting  shoe    which   are   closed 
with  a  wiie   snare   to  retain  the   sample    in  the   spoon.     The   spoon  is  also 
equipped  with  eteel   lineis   0.12   inches   thick  and   12  inches   long.      In    the   en- 
tire length   of  the    canal,    26  holes   have  been  drilled   using  3J-if"'Ch  casing 
with  a  total   footage   of  626    feet   in  overburden  and  ^20   feet    in  rock.     One 
hole  using   6-inch   casing   has   been  completed  with  a   total   footage   of  32.3 
feet   in  overburden.     Fifteen  undisturbed   clay  se»nples   were   obtained.      Be- 
tween Stations   15v+  5C  and250*0C,   12  holes   have  been  drilled   using  3i-inch 
casing  with  a   total   footage    of  3k5   feet   in  overburden  and   221   feet    in  rock. 

(c)  Pr ob i ngs .   -  Holes  were    probed   along  the   sides    of  the  p-oposed 
canal  and    on   tht    center  line,    in  general   spaced   evei  y  3OO   feet.     The  hole? 
were   probed  with  a  Highmark   Probing  .Vachine   using  a  l-l/i;-inch  diametci   pro- 
bing pipe  with  a  removable   closed   pointed  end.     Samples  were  taken  with  a 

sa   pier  3/6   inches    in  diameter  after   the    closed   pointed   end   was   retracted 
without   pulling  the    casing.     The   probing  pipe  was  driven  with  a  hamcoer 
weighing  l6ij   pounds,   dropping  approximately  12  inches  at   an  average  rate   of 
60  blcws   per  minute.      In   the   entire    lengih   of  the   canal   203  holes  have  been 
prcbed  with  a   total   fcotege    of  2,^12.     Bet.'.een  Stations   159f50  and   2^0^00, 
9C   probe   hclec    have  been  completed   with  a  total   footage    of  1,240  feet. 

(d)  Auger  Holes.   -  Holes   l[    and  5   inches   in  die.Tietei    neie   augered 
in  the   valley  and   on  the   halls    in   thevicinity   of  the   canal   to  determine    the 
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overburden  conditions  which  govern  the  location  of  spoil  areas.   A  sufficient 
number  of  auger  holes  were  excavated  to  determine  the  approximate  extent  of  the 
claj'  areas.   I'Jo  record  was  kept  of  the  location  of  the  holes  or  the  soil  condi- 
tions at  each  hole.  The  limits  of  the  clay  areas  were  sketched  in  the  field  on 
a  topographical  site  map. 

(e)  Seismic  InvestiKations.  -  Preliminary  investigations  for  deter- 
mining the  location  of  bedrock  and  existing  soil  conditions  in  the  vicinity  of 
the  canal  were  conducted  using  the  seismic  method.  The  method  used  was  developed 
by  E.  R.  Shepard,  Senior  Physicist,   Office  of  the  Chief  of  Engineers  (for  a 
brief  description,  see  article  "The  Seismic  1,'ethod  of  Exploration  Applied  to 
Construction  Projects"  by  E.  R.  Shepard,  The  ^'ilitary  Engineer,  Septen-iber-Octo- 
ber  1939)'   A  total  of  50  seismic  lines  v/ere  fired  in  the  vicinity  of  the  canal. 
A  complete  report  of  the  investigations  is.  on  file  in  the  district  office. 

2-02.   METHOD  MID   EXTENT  OF  LABORATOm'  TESTS  AND  I N'/BSTI CATIONS. 

(a)  Soil  Tests.  - 

(1)  Due  to  the  depth  of  excavation  for  the  conai  en  extensive 
program  of  soil  testing  was  not  made  on  samples  taken  from  the  canal  area.  ]-]o 
tests  have  been  made  to  determine  the  suitability  of  the  excavation  materials 
for  earth  fill  embankments.   Based  on  experience  with  similar  materials  it  is 
concluded  that  excavation  material  other  than  clay  may  be  used  for  embankment 
construction.  Undisturbed  clay  samples  from  0-1^3^  ii^  the  lock  site  were  tested 
to  determine  the  shearing  strength  and  consolidation  characteristics.  All  soil 
samples  taken  during  drilling  were  classified  using  the  f.'.I.T.  scale  of  classi- 
fication and  recorded  in  a  final  report  of  each  hole. 

(2)  No  natural  density  or  permeability  tests  •:vere  conducted. 
Moisture  contents  of  P9  samples  ficm  drill  holes  were  determined,   Litjiid  limit, 
specific  gravity,  plasti-:  limit  determinations  were  made  on  the  clay  of  cylinder 
sample  No.  IG  from  D-ljj8   taken  at  a  depth  of  I9.3  feet.  The  results  rare   as 
follows: 

Specific  gravity  -  2.75 
Liquid  limit  -l\3'h% 
Plastic  limit    -25.6% 

(3)  Shear  and  consolidation  tests  were  made  on  the  clay  of 
samples  from  hole  D-l33^«  ■<'  consolidation  test  was  made  on  a  specimen  1-1/4 
inches  thick  and  4-1/2  inches  in  diameter  taken  from  cylinder  sample  No.  10. 
The  results  are  shown  on  Plate  II-4  and  II-5.   Q,uick  shear  tests  were  made- on 
several  samples  from  0-133^  s^d  the  results  are  shown  on  Plate  II-6,  These 
tests  were  made  in  accordance  with  the  procedure  described  in  detail  in  the  An- 
alysis of  Desig,n  of  the  Long  Sf-. ult  Canel.   A  complete  report  on  all  consolidation 
and  shear  testing  prepared  by  the  Syracuse  District  Soils  Laboratory  is  on 

file  in  the  district  office. 

(b)  Rock  Tests.-  The  rock  cores  obtained  ty   drilling  were  classified 
by  an  experienced  geologist.  The  bedrock  in  the  vicinity  is  dolomite  of  the 
Peekmantown  formation  and  was  apparently  deposited  at  the  same  time  as  the  bed- 
rock in  the  vicinity  of  the  quarry  operated  by  the  T'orthern  Quarries,  Inc., 
near  Norwood,  N.  Y.  Extensive  tests  are  being  conducted  at  the  Centi-al  Concrete 
Laboratoi-y  to  detennine  if  the  dolomite  rock  from  the  quarry  of  Northern  Quar- 
ries, Inc.   is  satisfactory  for  concrete  aggregate.  Tests  completed  to  date  ind- 
icate that  the  rock  will  be  satisfactory.  To  compare  the  bedrock  which  must  be 
excavated  in  tlie  canal  »vith  that  froE  the  ^usiry  operated  by  Northern  Quarries, 


2-2 


Inc.,    cores  obtnlned  by  drilling  h«TC  been  tent  to   the  Central  Concrete  Labora^ 
torj  for  examination  and  test.   Prior  to  lettinc  the  contract  for  excayation  of 
the  bedrock  it  1b  planned  to  maloe  sufficient  testa  to  definitely  determine  the 
saitability  of  the  roclc  in  the  canal  excaTation  for  concrete  accreeate. 
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Analysis  of  Design:   POINT  ROCIC.VAY  LOCK 

SECTION  III  -  DESIGN  OF  CAIJAL  A^n)LOGK  EXCAVATICM  SLOPES  AND  DIKES, 
AND   ChARACTKRlSTlCS  OF  OTn,RlALS  TO  BE  EXCAVATED 

3-01.   CHARACTERlSTiCS  OF  OVERBURDEN. 

(a)  Distribution.  -  The  overburden  through  whicli  the  canal  and 
lock  site  will  be  excavated  is  variable  and  consists  of  marine  clay,  glacial 
till  and  water-laid  or  partially  water-laid  sands.   The  geological  origin  of 
the  materials  is  described  in  paragraph  l-03(c)  of  the  Analysis  of  Design, 
Iroquois  Dam.  The  canal  and  lock  sites  are  bounded  by  hills  composed  of  glacial 
till  with  the  valleys  between  the  hills  being  filled  with  clay.   The  canal  and 
lock  Sites,  in  general,  are  located  in  a  clay  valley.  In  some  areas  water-laid 
or  partially  water-laid  sands  have  been  deposited  between  the  clay  and  the 
glacial  till.  As  these  conditions  are  very  variable,  a  specific  distribution 

of  the  various  materials  cai-not  be  made  with  great  accuracy  with  the  infor- 
mation available.  Using  the  data  from  the  drilling  and  probings,  and  geo- 
logical profiles  between  stations  195*"5^  ^o  25O+OO  as  snown  on  Plates  III-l 
to  III-3  have  been  prepared.   Similar  profiles  were  prepared  for  the  section 
of.  the  canal  between  Stations  3O+OO  and  137fOO  and  are  included  in  the  Analysis 
of  Design  for  the  Iroquois  Dam.   The  basic  data  for  the  profiles  are  shown 
on  Sheets  Nos.  2/1  to  2/6  of  the  drawings.   In  preparing  the  profiles,  it 
was  assumed  that  the  rate  of  probing  in  clay  was  less  than  72  feet  per  hour, 
and  therefore  a  probing  rate  greater  indicated  material  other  than  clay. 

(b)  Characteristics  of  Clay. 

(1)  The  marine  clay  deposits  consist  of  soft,  grey,  silty  clay 
underlying  at  a  depth  from  zero  to  approximately  10  feet,  brown  sandy  clay. 
The  brown,  sandy  clay  is  mainly  deposited  on  the  valley  slopes  and  in  the 
vicinity  of  the  lock.  Typical  grain  size  curves  of  the  grey,  silty  clay  are  showi 
on  Plate  III-4.  The  laboratory  tests  show  that  in  general  the  grey  clay  consists 
of  approximately  10  percent  by  weight  collodial  sizes.  The  water  contents  of 
grey  clay  varies  between  2|0  and  70  percent  but  has  an  average  of  approximately 

30  percent  by  weight.  Based  on  this  average  water  content,  the  grey  clay  has  an 
average  void  ratio  of  1.35t  a  unit  dry  weight  of  72  pounds  and  unit  saturated 
weight  of  108  pounds. 

(2)  The  shearing  strength  of  the  clay  at  the  lock  site  is 
variable  with  depth.   The  upper  10  to  Ij  feet  is  quite  firm  with  a  shearing 
strength  of  about  1200  pounds  per  square  foot  as  indicated  by  the  results  on 
Plate  II-6.   The  underlying  grey  clay  is  quite  soft.  T-^e  results  of  a  few 
quick  shear  tests  shown  on  Plate  I 1-6  snow  that  the  average  shearing  strength 
is  greater  than  ^00   pounds  per  square  foot.   It  is  believed  that  the  clays 

in  the  canal  area  have  similar  shearing  strengths. 

(c)  Characteristics  of  Glacial  Till.  -  The  deposits  of  glacial  till 
consists  of  fairly  compact  to  compact  clayey  or  silty  gravelly  sand,  with 
scattered  cobbles  and  boulders.   In  general  the  till  near  the  exposed  surface 
and  contract  surface  with  the  clay  contains  less  silt  or  clay  than  the  under- 
lying till.   Within  any  deposit,  tnere  may  be  a  great  variation  in  the  quantity 
of  clay  or  silt  which  acts  as  a  binder.  The  density  and  compactness  depends 
upon  the  percer.tage  of  clay  and  silt  particles  but  in  general  the  till  is  very 
compact.   Plate  III-4  shows  grain  size  curves  of  various  saioples  of  till 

which  are  believed  to  be  typical.  No  shear  tests  were  performed  on  glacial 
till  samples  since  experience  with  similar  materials  has  3hown  that  en  angle  of 
internal  friction  of  30  degrees  and  a  cohesion  of  0.10  tons  per  square  foot 
may  be  used  to  obtain  a  conservative  design-  The  glacial  till  is  relatively 
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impervious  baring  a  coefficient  of  permeability  varying  between  0  .0001  and 
0.000001  cm.  per  second. 

(d)  Characteristics  of  Overburden  other  than  Clay  and  Glacial  Till. 

(1)  The  overburden  other  than  clay  and  glacial  till  in  the 
crnal  areas  consists  of  water-laid  or  partially  water-laid  sands  and  gravels, 
muck  and  marl.  The  characteristics  of  these  materials  are  quite  variable.  No 
samples  can  be  considered  typical.  For  design  purposes,  it  mist  be  aewumad 
that  in  locations  where  unusual  conditions  exist  that  stable  side  slopes 

will  be  formed  daring  construction. 

(2)  At  the  lock  site  underlying  the  soft  grey  clay  is  a  strata 
a  few  feet  thick  of  water  bearing,  variable  silty  aand  and  gravel.  Irtesian 
flows  as  great  as  30  gallons  per  minute  were  encountered  during  drilling  when 
the  hole  extended  nearly  to  rock.  Artesien  flow  was  encountered  at  drill  hole» 
D-107.1,  D-L'i-A,  D-i370,  D-1276  and  D-1280.  The  previous  stratum  is  continuous 
in  the  area  sine?  operations  at  a  bole  in  a  lower  area  would  stop  the  eo^esian 
flow  in  a  hole  at  a  higher  elevation. 

&-02.  CHAEACTERISTICS  OF  BEriROCK.  -  Descriptions  of  the  bedrock  at  the 
holes  drilled  between  Stations  159''-50  and  250+00  are  shown  on  Sheet  Uo.  2/5  of 
the  drawings,  and  the  bedrock  contours  are  shown  on  Plate  II-l.  The  bedrock 
is  quite  sound,  and-with  a  nominal  grouting  should  provide  a  sound  foundation 
for  the  proposed  lock  structure.  The  upper  five  to  ten  feet  of  the  bedrock 
may  be  sufficiently  Jointed  and  weathered  along  the  seams  to  make  it  unsuitable 
for  concrete  aggregate,  edthough  most  of  the  rock  is  believed  suitable,  ill 
bedrock  is  sufficiently  sound  for  use  as  riprap  and  cofferdam  construction. 

3-03.  ANALYSIS  OF  CANAL  SLOPES.  -  No  mathematiced  analyses  have  been  made 
to  determine  the  excavation  slope  in  the  canal  required  for  spfety  against  major 
slides.  A  study  has  been  made  of  the  depth  of  cut  in  clay  ajad  depth  of  clay. 
Based  on  this  study  end  the  results  of  analyses  made  for  the  excavation  slopes 
for  the  Long  Sault  Canal,  it  is  believed  that  a  slope  of  1  on  2^  will  be  amply 
s.^'fe  against  major  slides.  In  some  sections  of  the  canal  where  unusual  soil 
conditions  exist,  it  may  be  necessary  to  excavate  the  slopes  flatter  than  1 
on  2>7.  However,  where  these  conditions  exist,  the  slope  that  can   be  constructed 
is  believed  to  be  stable  after  construction.  A  slope  of  1  on  2^  was  selected 
for  the  design  throughout  the  length  of  the  canal  since.  Based  on  experience, 
this  slope  will  minimize  maintenance. 

3-04.  SPOIL  AREAS.  -  The  rock  excavated  from  the  canal  will  be  utilized 
in  the  construction  of  the  lock  and  dike  and  stockpiled  for  future  use  as  concrete 
aggregate,  riprap,  and  rock  fill  for  other  structures.  To  prevent  stockpiled 
rock  from  sinking  into  the  overburden,  the  rock  spoil  area  has  been  located  on 
a  deposit  of  firm  overburden.  The  location  of  the  spoil  areas  for  material 
to  be  excavated  between  Stations  159-t-50  and  250+00  are  shown  on  Sheets  Nos. 
1/3  and  190/1  of  the  drawings.  The  location  of  the  clay  and  firm  material 
deposits  along  the  canal  as  determined  by  the  exploration  described  in  paragraph 
2-01(d)  are  shown  on  Plate  III-5.   Spoil  areas  for  unclassified  material  have 
been  located  to  insure  the  stability  of  the  excavation  slopes  of  the  canal* 


3-05.  LOCK  EXCAVATION  SLOPES.  -  The  excavation  slopes  for  the  lock  are 
located  in  a  deposit  of  clay  to  a  depth  between  20  and  30  feet  which  overlies 
a  few  feet  of  variable  sand  and  gravel.  Based  on  the  shearing  strength  as  de- 
scribed in  paragraph  3-01 (b),  and  a  few  preliminary  analyses  by  the  circular 
slide  method,  it  was  concluded  that  slopes  of  1  on  3  during  construction  would 
be  safe.   During  construction,  a  considerable  flow  of  water  may  enter  the  ex- 
cavation area  through  the  variable  sand  and  gravel  layer  above  the  bedrock. 
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The  extent  to  which  this  flow  water  may  produce  construction  difficultiee 
l3  not  known.  However,  if  the  flow  is  sufficient  to  cause  transportation  of 
material  from  the  slope,  a  rock  protective  blanket  will  "be  constructed.  An 
ample  (piantity  of  rock  is  available  from  the  canal  excavation. 

3-06.  ANALYSIS  OF  DIKES  AND  BACKFILL.  -  Foundations  for  the  dikes  on  b oth 
sides  of  the  lock  consist  generally  of  a  layer  of  fairly  stiff  clay  overlying 
soft  clay  with  extends  down  to  the  rock,  till,  or  water-laid  spnd  and  gravel; 
see  par.  3-01(a).  Preliminary  analyses  for  a  dike  of  the  25  ft.  maxiniam 
height  required  on  the  clay  foundations  described  above  indicate  that  a 
section  constructed  of  till  or  similar  suitable  materials  will  be  stable  with 
1  on  3  side  slopes  as  shown  on  the  drawings.  The  dike  sections  adjacent  to 
the  lock  walls  will  be  founded  on  compacted  backfill  constructed  of  the  same 
class  of  materials  as  the  dikss.  Backfill  placed  against  the  lock  and  ap- 
proach walls  will  be  constructed  of  till  or  granular  materials  from  required 
excavation;  the  slope  of  1  on  8|-  shown  on  the  drawings  for  the  "backfill  em- 
bankments is  believed  suitable  for  stability  in  view  of  the  height  of  embank- 
ments, foundation  conditions,  chareujter  of  material  to  be  used,  and  the  non- 
critical  nature  of  the  backfill  as  a  permanent  structure.  The  explorations 
indicate  a  substantial  volume  of  till  and/or  water-laid  silty  sands  and 
gravels  of  variable  character  withlh  portions  of  the  required  lock  and  canal 
excavations.   It  is  expected  that  these  materials  will  be  suitable  for 
backfill  embankment  construction  and  in  the  outer  portions  of  the  dike 
sections  if  they  are  effectively  separated  from  the  overlying  clay  by  the 
excavation  methods  and  procedure  used.  However,  even  if  a  substantial  part 
of  these  materials  are  so  used,  considerable  additional  material  will  have 
to  be  borrowed  to  complete  the  dike  and  backfill  embankments  required.  No 
subsurface  exploration  has  been  made  for  prospective  borrow  areas  in  this 
vicinity,  but  a  surface  reconnaisance  of  the  area  indicates  that  the  ridges 
on  both  sides  of  the  work  site  contain  suitable  materials  in  ample  quantity. 
Such  areas  lying  within  the  designated  work  limits  will  be  available  for  borrow. 
In  addition  it  is  expected  that  a  large  quantity  of  suitable  materials 
excavated  from  point  Three  Points  C5ut  under  separate  contract  will  be  spoiled 
on  the  west  side  of  the  canal  close  to  the  lock  site,  as  Indicated  on  Sheet 
No.  1/3.  These  spoil  dumps  will  also  be  made  available  for  borrow 
materieds* 
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Analysis  of  Design:     POINT  ROCKWAY  LXK 
SECTION    IV    -  HIDRAULIC   DESIGN 
i|-01.      FILLING  AND  EMPTYING   SYSTEM. 

(a)  General.    -  As  noted   in  par.    l-0/;(d)  above  no  separate   system 
of  culverts  and  valves    is   provided  for   filling  and  emptyirig   the   lock  chamber, 
it   being  planned   to  use    the   lock   sector  gates   for   this  purpose.     •^  number  of 
existing    locks  equipped  vrith  sector  gates  are  operated   satisfactorily   in  this 
manner.    Including  Moorehaven,   Ortona,    and  St.    Lucie  Canal   .xicks   in  the  Lake 
Okeechobee  Drainage  Area,   Florida,    the  Chicago  River  Lock  and   the  Calumet  Sag 
Canal   Lock.     Some  of  these  operate  at  considerably  greater  heads   than  the 
maximum   lift   of  approximately  5  feet   expected  at  Point  Rockwey   Lock.      In 
addition  to  the  above,   a   number  of  other    locks  have  been  designed  for  sector 
gate   filling  and  emptying   including  the  Passamaquoddy  Tidal   Power  Project 
Lock,  Maine,    the  Bayou  Sorrel  Lock,    Louisiana,    and   the  Brazos  River  Division 
Channel   Floodgates,    Texas   (designed  for   later  conversion   to   locks).      The 
Bayou  Sorrel   Lock  was   designed  for  operation  at   17*5   f^«   head  and  the  Passama- 
quoddy  Lock  at  maximum  of  2?   ft.   head.     Hydraulic  model   tests  for  the   latter 
indicated    that   sector  gate   filling   is  practicable  even   for  heeds  of   that 
amount.      Prototype  filling  tests  et   the  Ortona   (Florida)   Lock   for  heads  up  to 
12.3   feet   indicated  very    little  turbulence  and   low  hawser    stresses  on  a  barge 
tied  up   in   the    lock  chamber.      The  Ortona    Lock  end  several   of   the  other   locks 

noted  above  provided -for  discharge  only  through  the  center  opening  between  gate 
leaves  ds   they  are   swung  apart.     The  Passamaquoddy    Lock  design   provided   for 
discharge   through   the   recesses  behind   the  gate    leaves  as  well  as   through   the 
center  opening  between  them.     The    latter  arrangement   is   probably   better   for 
high-head    installations,    as   the  opposed   jets   issuing   from  the   sides  help  to 
dissipate   the    total  energy   of   inflow.     Design  for  flow  through    the  center 
only   permits   some   simplification   in  (fetalis   of  gates  and  recesses  and  assures 
against   floating   ice  or  other  debris  being  drawn   into   the   recesses.      Prototype 
tests  have   indicated  that  turbulence  from  filling   through  a  center  opening  only 
are  negligible  for  heads  considerably  greater  than  the  normal   one   to  five 
feet  expected   at  Point  Rockway,   so  this    tyi>e  design  wes  adopted.     The  use  of 
center-filling  sector  gates  for  Point  Rcckway  Lock  was  approved  at   the  Con- 
ference referred  to   in  per.   /;-01(a).   Analysis  of  Design,   Robinson  Bay  Lock. 

(b)  Operation.    -  The   rate  of   filling   (    or  emptying)    the   lock  cham- 
LiT  will   of  course  depend  on  the   rate  of  opening   the  sector  gate.     The  rate 
of  fc^te   opening  should  be  as  rapid  as  permitted   by   the  surge  effects  of  the 
inrushing  water  on  vessels  moored   in  the   lock  chamber.     No  effort  has  been 
made   to  compute   the   probable  roaximvmi  safe  rate  of  gate  opening.      This  can  best 
be  determined  by   trial  operations  after   the   lock    is  built.     To  allow  for 
adjustments    in  gate  speed,    the  machinery  will   be   equipped  with  a   two-speed 
motor  and   limit    switch  providing  means   for  varying  gale  opening   time   from  ft 
minimum  of  li  minutes   to  a  maximum  of  about  l\  minutes,   assuming  continuous 
operation.     The  ©ffective   rate  of  opening  can  of  course  be  slowed   to  any 
desired  degree   by   stopping   the   motor  at  a   selected  point   of  gate  travel.      It 
is   believed   th&t    the   1^  minute   opening  time   -  seme   as  adopted   for  opening  the 
miter  gates  et  Robinson  ^ay   Lock   -  will  be  as   low  as  permitted  by    surge  effects 
in   the   lock  chamber.     Whatever    rate   of  gate   opening   is  adopted  as  a   result  of 
field   tests  will  undoubtedly   provide  a  much  shorter  time   of   lock  filling  or 
emptying  than  possible  at  Robinson  Bay   Lock,   and    therefore  will   not   affect   the 
traffic   capacity  of   the   waterway. 


4-02.   LOCK  UNWATERING  SYSTEM.  -  The  same  number,  size,  type  and  arrange- 
ment of  pumpa  will  be  used  as  provided  at  Robinson  Bay  Lock,  installed  similar 
to  the  unwatering  pumps  at  Gross  River  Lock.  See  the  Analysis  of  ^esign  for 
each  of  those  Locks.  Sheet  No.  15/2  of  the  drawings  shows  the  location  and 
general  arrangement  of  pumps  and  the  intake  and  discharge  culverts. 

4-03.  MACHINERY  RECESS  DRAINAGE,  -  The  river  stages  will  frequently  be 
such  that  drainage  of  rain  water  from  some  of  the  machinery  recesses  cannot 
be  effected  by  gravity.   Therefore,  a  header  drain  is  provided  in  each  lock 
wall,  leading  to  a  sump  near  the  lower  end  of  the  lock,  for  collecting  drain- 
age from  machinery  recesses,  cable  galleries  etc.  ■A  small  pump  with  float- 
switch  controlled  motor  is  provided  in  each  sump  wall  to  discharge  the  drain- 
age into  the  lower  pool.  See  Sheet  No.  15/2  of  the  drawings. 
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Analyaia  of  Design t   Point  Bockway  Lock 

SECTION  V  -  STRUCTTJRAL  DESIGN  -  CONCRETE 
5-01.   STABILITY  AMALYSES 

(a)  Loading  Aaaumptiona.  -  Same  as  in  Analyaia  of  Deiign, 
Robinaon  Bay  Lock,  except  aa  followa:   Backfill  against  lock  walla  mi^t  be 
conatinicted  of  the  pervioua  aand  and  gravel  from  the  lower  part  of  the  lock 
excavation.  Therefore,  the  wall  aectiona  were  analyzed  for  earth  weights  of 
110  Ib./c.f.,  dry,  and  12.5  Ib./c.f.,  wet,  aa  well  aa  for  the  corresponding 
till  values  of  120  Ib./cf.  and  I30  Ib./cf.,  respectively. 

(b)  Design  Criteria.  -  Same  as  in  iDalysis  of  Design,  Robinson 
Bay  Lock,  with  respect  to  wall  aectiona  founded  on  rock.   No  concrete 
structure  foundations  on  till  or  bearing  piles  are  contemplated  at  Point 
Hock way  Lock. 

|[o)  Approach  Walls.  -  Stability  analyaia  of  the  approach  walls 
are  ahown  graphically  on  Sheet  Nd.  15/A  of  the  drawinga.  The  walla  are 
designed  as  gravity  aectiona  with  backfill  to  the  top.  Backfilling  approach 
wall  appeared  deairable  at  this  lock  for  the  following  reasons: 

(1)  Both  the  upper  and  lower  approach  walla  ere  founded 

on  ledge  rock  aince  it  liea  at  elevationa  close  to  required  navigation  channel 
grades.  Walls  founded  on  sound  rock  are  not  likely  to  alide  or  tip  under  the 
heavy  horizontal  pressure  of  backfill. 

(2)  Due  to  the  rigidity  of  rock  foundations  the  resistance 
of  walls  not  backfilled  to  boat  impact  would  be  limited  by  the  relatively 
small  elaatic  deflections  of  the  wall  aection  and  the  foundation  rock. 
Analysea  indicated  that  without  backfill  a  soneirtiat  wider  and  heavier  wall 
section  would  be  required  to  resist  probable  boat  impact  forces  than  the 
section  required  to  resist  the  full  static  loading  of  backfill.  Because 

of  the  activeearth  pressures,  plus  the  reserve  of  passive  earth  pressures 
developed  by  defection  of  the  wall,  a  wall  section  backfilled  to  the  top 
is  considered  safe  against  any  probable  boat  impact  forces. 

(3)  Estimates  indicate  that  for  these  walls  backfill  will 
probably  be  cheaper  than  a  slab-and-buttress  type  concrete  deck  similar  to 
that  provided  for  operating  space  at  the  top  of  the  approach  walls  for 
Robinson  Bey  Lock,  even  if  all  the  material  has  to  be  borrowed  from  adjacent 
till  ridges. 

(4)  There  is  no  requirement  at  this  lock  for  water  channels 
back  of  approach  walls  leading  to  or  away  from  a  discharge  culvert  similar 
to  the  lower  pool  supply  system  at  Robinson  Bay  Lock. 

The  walls  are  designed  for  the  construction  condition  of  full  backfill 
prior  to  flooding  the  channel.   If  large  quantities  of  ground  water  are  en- 
countered in  the  foundation  excavation  (see  paragrpah  3-01(d))  it  m&y   be 
desirable  to  provide  a  pipe  drain  through  the  well  in  each  monolith  at 
E..  220  or  lower,  to  prevent  high  saturation  levels  than  assumed  in  design. 
Such  drains,  if  provided,  should  be  backed  by  suitable  pockets  of  gravel  to 
•void  loss  of  fill  material  and  clogging  of  the  drain. 

(d)  Lock  Chamber  Walls.  -  Stability  analyses  of  the  lock  chamber 
wells  are  shown  graphically  on  Sheet  Ito.  15 A  of  the  drawings.   These  walls 
are  of  gravity  aection  and  founded  on  ledge  rock  throughout  their  entire 
length,  and  have  a  maximum  height  of  about  59  feet.  Backfill  will  be  placed 
•gainst  these  walls,  material  being  obtained  from  the  lower  part  of  the  lock 
excavation  or  by  borrow  from  nearby  areas;  seepar.  3-0^'   T^*  critical 
loading  condition  on  the  wall  between  gate  bays  is  developed  by  the  backfill 
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when  the  lock  chamber  is  unwatered.  Lawering  of  the  saturation  level  by 
means  of  a  gravel  drain  back  of  the  nails,  as  used  at  Robinson  Bay  Lock, 
is  not  practicable  here  due  to  the  small  difference  in  upper  and  lower  pool 
levels.  The  gate  bay  sections  were  aiialyzed,  on  the  basis  of  full  monolith 
lengths,  for  the  lock-«nwatered  condition  with  the  gate  leaf  swung  out  to 
fully-closed  position.   In  addition,  the  Blocks  were  reviewed  for  the  con- 
dition of  gate  thrust  and  hydrostatic  pressure  due  to  maximum  water  level 
above  gate  and  lock  unwatered  below  gate  and  also  for  the  condition  of -gate 
thrust  due  to  a  difference  of  5  feet  between  upper  and  lower  pool  levels. 
Raference  is  made  to  Sheets  Nos.  15/1  and  15/2  of  the  drawings  for  the  lay- 
out of  gate  bay  nonoliths.  While  each  of  these  blocks  was  analyzed  as  a 
free  body,  it  is  apparent  that  they  will  act  together  in  resisting  the  load- 
iJig  because  of  their  wedge-like  shapes  and  relative  positions.  To  further 
insure  such  interaction  of  blocks  it  is  proposed  to  form  large  shear  keys  in 
the  Joints  between  all  gate  bay  monoliths.   In  view  of  these  considerations 
some  reduction  in  the  standard  design  criteria  for  stability,  referred  to 
in  paragraph  5-01(b)  above,  was  oonlidered  justified  when  the  blocks  were 
analyzed  as  free  bodies.  Accordingly,  the  monoliths  so  analyzed  were  con- 
sidered satisfactory  for  stability  if  the  computed  foundation  tension  at 
any  corner  did  not  exceed  2000  Ib./sq.  ft.  (Ik   Ib./sq.  in.),  so  long  as  the 
analysis  indicated  maximum  foundation  compression  and  sliding  factors  with- 
in the  allowable  values  set  forth  in  the  design  criteria. 

(e)  Gate  and  Bnergencv  Dam  Sills.  -  Due  to  the  relatively 
high  foundation  rock,  the  gate  and  anergency  dam  sills  are  designed  as 
gravity  structures,  rather  than  arches  as  at  Robinson  Bay  Lock.  The 
emergency  dam  sills  and  the  upper  gate  sills  are  designed  for  stability 
against  the  maxinum  pool  levels  at  which  the  emergency  dams  permit  un- 
watering  as  indicated  on  the  drawings.  Stability  analyses  of  the  sills  are 
shown  graphically  on  Sheet  No.  15/A  of  the  drawings. 

5-02.  STRESS  AMLiTSES.  -  Subparagraph  (a)  and  (b)  of  par.  5-02, 
Analysis  of  Design,  Robinson  Bay  Lack,  are  applicable  to  Point  Rockway 
Lack. 

5-03.  MASONRY  DRAWINGS.  -  Due  to  very  limited  time  and  personnel 
available  for  the  preparation  of  drawings  for  Point  Rockway  Lack,  it  was 
not  possil)le  to  detail  the  concrete  masonry  structures  as  completely  as 
was  done  for  Robinson  Bay  and  Grass  River  Locks.   Except  for  certain  re- 
cesses and  clearance  iiinensions  shown  on  some  of  the  structural  steel  and 
machinery  drawings,  details  of  concrete  structures  layout  and 'dimensions 
are  limited  to  two  general  plan  and  sections  sheets.  Since  no  culverts 
and  valves  are  required  for  filling  and  emptying  the  lock  chamber  or  for 
other  purposes,  since  the  walls  are  of  uniform  height  and  are  founded 
throughout  on  rock,  and  because  other  simplifications  in  layout  and  design 
have  been  made,  it  is  believed  that  the  two  sheets  will  suffice  for  bidding 
purposed  if  necessary.  If  possible,  however,  supplemental  drawings  to 
soinplete  the  masonry  details  should  be  prepared  prior  to  advertisement. 
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Analysis  of  TeslfTa:     POnr  'OCIT'AT  LOCK 

SCCTIOK'  VI  -   STT?LfCr.TRAL  IJESI^-K  -    STEEL 

6-01.     DESISN  CRITERIA.    -  (See  Analysis  of  Desi^,   Rotinson  Bey  Lock). 

5-C2.     LOCK  5ATES.   -  The  lock  gates  are  of  sector   type,   generally  sinilar 
to  th>    gates  at  the  locks  referred  to  in  par.   4-01   p.bove  and  patterned  parti- 
cularly after  the  gates  at  Ortona  and  oth'-r  locks   in   the  Lake  Okeechohee 
Drainage  Area,   Florida.      The  gateleaf  is  made  up  of  a  number  of  horizontal, 
segmental- shaped  franes  which  transfer  the  water  loed  from  the  plated  face 
on  the  arc  of  the  segments,    throat  radial   struts  to  a  vertical   girder 
connecting  the  ends  of  the   frrjnes   together;    the  vertical  girder  distributes 
the  thrust  to  three  bearings,   t^o  hinges  end  a  pintle,   on  which  the  leaf  is 
sprung.      See  Sheets  Nos.   50/1  and  50/2  of  the   drawings  for  framing  and  details 
of  the  gate  leaf.     The  gate  is   desired  to   take  the  hydrostatic  load  for 
pool  at  naxinoii  hi^  Trater  El.   249  and  lock  chpmber  unwatered,   a  possible 
condition   in  th<.   case  of  the.  upper  gates.      In  addition,    the  gate  design  was 
reviewed  for  hydrostatic  load  with  pool  at  El.   246  plus   ice  pressure  of 
10,000  lbs.   per  linear  foot  distributed  vertically  between  EL.   242  and  Zl. 
246,    similar  to  the  criterion  used  in  the   design  of   the  Iroquois  Dam.      This 
is  considered  very  consei~vative   in   the  case  of  the  lock  sector  gates,   because 

(1)  The  upstream  energencj'^  dam  would  norma_lly  be  used  for 
lock  unwatering  rather  than  the  upper  sector  gates,  and 

(2)  The  converging  entrance   to   the   lock  should  produce  arch- 
ing of  the   ice  between  the  guide  and  wing  nails,    thereby  rrli-rving  the  gate 
(or  emergency  dam)   of  much  of  the  pressure  resulting  from  expansion  of  the   ice 
sheet   in  the  canal  above  the  lock. 

Regardless  of  these  considerations  as  to  probability  or  magnitude  of  ice 
pressures,   the  analysis  for  the  assumed  conditions  indicated  that   stresses 
would  not  exceed  allowable  values.     Hinge  and  pintle  bearings  are  proportioned 
to  provide  bearing  stresses  not  exceeding  3, COO  lbs.   per  sq.    in.   for  the 
normal  mr-ximun  head  of  5  ft.  under  which  the  gate  mey  be  required  to  operate 
and  not  exceecing  IC.OOO  lbs.  per  sq.   in*   for  the  maxiimm  43  ft.  head  which 
the  gate  niay  be  requirtd  to  resist   in  the  closed  position.      Side   sealing  of 
the  gate   in  the  closed  position  is  effected  by  bearing  of  a  "J"   type  rubber 
strip  attached  to  the  face  of  the  recess  on  the  projecting  leg  of  an  angle 
attached  to   the  face  of  the  gate;   at  part-open  gate  positions,    the   small 
clearance  between  this  seal   strip  and  the   curved  face  of  the  gate   limits  the 
flow   into   the  recess  to  a  small  amount.      Bottom  sealing  of  the  gate   in  the 
closed  position  is  effected  by  bearing  of   an  "L"   type  rubber  strir)  attached 
to  the  gate  on  the  flat  surface  of  metal   fixed  in  th«-   sill.     This   sill   ser^ling 
surface  nnc   the  seal  on  the  gate  are   sloped  slightly  and  parallel   to  each 
other  so  that  contact   is    estr.blished  by  wedge-type  action  in  the  last  few 
feet  of  gate  closure.     The  upper  pjad  lower  gates  are  nr.de   the  seme  height   (see 
par.   l-04''c)  above)   and  of  identical   design,    thereby  simplifying  fpbrication, 
erection,   and  maintenance  and  making  the   corresponding  leaves  of  all   four 
gates   interchmgeable. 

^-O:^.     EMSROUTCT  ANI  UNTTATERKC  DAHS.   -  Same  as  for  Robinson   Bey  Lock, 
(See  Analysis  of  resign)   except  as  to  required  number  of  stop  logs  end  as  to 
manner  of  storage  of  the   stop  logs  at  the  npstrepjn  and  of  the  lock  chrjnber. 
Since  the  lift   is  so  gmall  at  this  lock,   a  storage  pit  at   the  upstream  end 
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could  not  be  drained  by  gravity  but  would  require  periodic  pumping  to  keep  it 
dry.  A   pit  vfould  also  add  materially  to  the  cost  of  the  lock  vtall,  because  of 
the  large  area  already  occupied  by  the  adjacent  sector  gate  recess.   1\ierefore, 
it  is  proposed  to  store  the  upstream  logs,  as  well  as  the  dovmstream  ones, 
on  the  backfill  at  the  top  of  wall  level.   They  will  be  placed  back  far  enough 
so  as  not  to  interfere  with  normal  lock  operations.  See  Sheets  Nos.  I05/I  to 
105/4  inclusive,  of  the  drawings  for  emergency  dem  derricks  and  stop  logs 
storage,  the  stop  logs  and  the  pick-up  boom. 

6-04.   WIRE  ROPE  FEi\(DERS.  Same  as  for  Hobinson  Bay  Lock  (See  Analysis 
of  Design"*,  except  that  one  additional  80-ft.  fender  is  required  for  protec- 
tion of  the  upper  gates  from  the  downstream  side.  At  Robinson  Bay  and  Grass 
River  Locks  this  protection  is  afforded  by  'the  upper  gate  sill,  v.hich  in  both 
cases  extends  above  the  lower  pool  level.  At  point  Rockway  Lock  the  upper 
gate  sills  are  at  the  same  elevation  as  the  lower  sills,  therefore  affording 
no  protection  to  the  upper  gates  against  being  struck  by  upbound  navigation 
entering  the  lock  chamber.   The  fender  will  be  identical  with  Fender  No.  2, 
Robinson  Bay  Lock,  except  the  boom  will  be  operated  from  the  left-hand  wall 
Instead  of  the  right-hand.  See  Sheets  Nos.  95/1  to  95/4  inclusive,  of  the 
drawings  for  location,  assembly  and  details  of  fenders. 

6-05.  MOVABLE  BRIDGE.  -  Same  as  for  Robinson  Bay  Lock  (See  Analysis  of 
Design)  except  that  provisions  for  a  present  railroad  crossing  are  omitted. 
The  brdige  is  designed  for  railroad  as  wel]  as  highway  loading,  however,  and 
will  be  fabricated  and  erected  so  as  to  permit  the  ready  installation  of  ties, 
rails,  etc.  if  it  should  be  decided  at  a  future  date  to  construct  a  railroad 
for  access  to  the  area  between*  the  canal  and  the  river.  See  Sheets  Nos.  90/I 
and  90/2  of  the  drawings. 
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Analysis    of  Deslgaj      POINT  ROC  WAY  LOCI 

SECTION  VII   -   MECHANICAL  DESIGN 

7-01.      SCOPE  OF  DESIGN  AND  GE3IERAL  CRITERIA.    -   Same   as   par.    7-01,    An- 
alysis  of  Design,    Robinson  Bay  Lock,    insofar  as   applicable   to    machinery  for 
the    sector  gates,    emergency  dara  derricks,    wire   rope  fenders   ajid   the   moveable 
bridge  for  Point  Rockway  Look. 

7-02.    LOCK  GATS  MACHINERY.    -   Strat-and- sector   type   operatintj  machinery 
similar    to   but   some.vhat    smaller    tha^   that   used    for   miter  ^ates   at  Robinson 
Bay   Lock,    was   adopted   for   the   Point  Rockway  Look   sector  gates.      The  complete 
machine   consists    of   a    strut   with    hinged    ends   connecting   the   top   frame   of    the 
gate    leaf    with  a   cast    steal,    toothed    sector   mounted   on   the    lock   -^all,    this 
sector  being  engaged   by  a  pinion  which  in  turn   is   driven  by  an  electric   motor 
through  a   commercial   type,    fully- inclosed   speed   reduction  unit.      See  Sheet 
No.    55/^   of   the   drawings.      The  machinery    is    equipped   with   a    limit   switch,    mot- 
or tail   brake,    shear   coupling   in  the  shaft  bet  .een  motor  and  speed   reduoer, 
and   shook  absorber   springs   in  the   strut  between  machinery  and  gate,  all   similar 
in  function  to   the   corresponding   parts   in   the   miter  gate   machines   for  Robinson 
Bay   Lock;    see   par.    7-02,    Analysis    of  Design  for   that   structure.      Another    type 
of   operation  machinery  given  consideration  consisted    of  a   motor-driven  pinion 
engaging  a   rack  mounted    on   the    outside    of      the   curved   face   of    the   gate   near 
its    top,    the   pinion  vd.  th    it    speed   reduction  gears    euii   motor   being  mounted    in 
rec9ss   on   the    lock  wall.      This    rack-and-pinion  type   of  machinery  v/as    used    at 
several   of   the   locks   noted    in   par.    4-01   and    would   doubtless   be    satisfactory 
for    the   Point  Rockway  Lock  gates.      However,    the    strut-and-sector   type   machine 
was    considered   more  desirable   in   this   case   for    the   following   reasons: 

(1)  The    operating  principle    is   the   same   as    for   the   miter  gate 
machines    at  Robinson  Bay   and   jrass  River  Locks    and    the   corresponding   parts 
are    similar   though   of   generally   smaller    size.      (Note:    The  machines      for  of>- 
eration   of    the    larger    sector   gates   for    the   Long,  Sault  juard   late   Structure 
will   duplicate   the    miter   gate   machine    in  all    parts    except,    perhaps,    the   bed- 
plate;   see   Analysis   of  Design,    Long   Sault  Guard  Gate.) 

(2)  Periodic   adjustments    required   for   the   rack-ajid-pinion   type 
machine  to   provide  for   proper   fit  of   pinion   teeth   with   rack  teeth  after 
changes    in   length   of  gate   leaves  due   to    temperature   changes  will   not   be 
necessary    for    the    strut-and-sector    type   machines. 

(3)  For  ^  given   size   motor   the    strut-and-sector   type  machine 
provides   a  greater    surplus    of   power   for  laoving   the  gate   at   the   point   of  maxi- 
mum power   requirement    (Just   ^ort   of  fully   closed    position)    than   the   rack- 
and   pinion   type   machine. 

The   costs   of   the   two   types    of   machinery  are   believes!    to   be  about   the    same. 
As   noted    in   par.    4-0l(b)    it   was  desired   to   provide    sufficient   power    to   open 
a'  gate   in  as    short   a   time   as    1^   minutes.      Based   on   estimated   friction  values 
for   the    bottom  seal   and   for   hinge  and    pintle   bearings   and   a   hydrostatic   head 
of  5  feet    (U.P.    EL.    247;    L. P.    SL.    24?),    computations    indicated    that  with  a 
proposed   total    speed   reduction  of  2384:1    a  motor   rated    15/5  HP,  9OO/3OC     R.P. 
M.    would   meet   this    re4uirement,    assuming   operating   at  the  high   speed   for  all 
except    the    last   few   inches    of    travel.      If    operated    at    the    slow   speed   through- 
out  the    travel    the    time    of   operation  >/ould    incrsade   to   about  4   minutes.      A 
limit    switch   is    provided    to    permit    such  distribution   of  gate   travel   between 
slow  and    hi5h    speeis   as   field    tests    indicate   necessary    to    provide   the   d«ffire-l 
filling   and    emptying   ti.ne   and   to   stop   the    machinery   at   the    ands  of  gate 
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travel.      A  tall   brake   oa  the  motor  assures    Instant   stoppage   and   holds   the 
gate   leaf    in  any   position  at   which   the   machinery   is    stopped. 

7-03-      EI^IERGEWCY  DAM  DERRICK  MACHINERY.    -    (See  Analysis    of  Design, 
Robinson  Bay  Lock   and    Sheet   No.    I05/I    of    the  drawings    herewith.) 

7-04.   WIRE  ROPE  FEMDER   rMCHIMERY.    -    (Soe   aoftlysis    of  Design,    Robinson 
Bay  Lock,    and   Sheets   flos.    93/2,    inclusive   of   the  drawings    herewith.) 

7-05.    KKJVABLE  BRIDGE   MACHINERY.    -    (See  Analysis   of  Design,    Robinson 
Bay   Lock,    and   Sheet  No.    90/2   of  the   drawings   herewith.) 
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Analysis    of  Design  i      POINT   ROCKWAY  LOCK 

SECTION  VIII   -   ELKCTRICAL  DESIGN 
8-01.      ELECTRICAL  SYSTEM. 

(a)  General  Description.    -  Similar  to  par.    8-01(a),   Analysis 
of  Design,   Robinson  Bay  Lock  except   that   the   principal   uses  to  be 
served  by  the   system  are  as  follows t 

(1)  Power  for  operation  of  four  sector  gajbes. 

(8  -  15/5  HP,   900/300  RPM,   khO  V.  motors) 

(2)  Power  for  operation  of   two  stiff -leg  derricks 

(2   -  kkO  V.  motors,   estimated   100  HP,    900  RFW) 

(3)  Power  for  operation  of  movable   bridge. 

{k  -  kkO  V.  motors,   estimated   30/IO  HP,   900/3OO  RFil) 
(2   -  440  V.  motors,   estimated  5  HP,    60O  RH<;) 

(4)  Power  for  operation  of  unwa taring  pumps. 

(2   -  440  V.  motors,   estimated  200  HP,   6OO  RPM) 
(1  -  440  V.  motor,   estimated  5  HP,    I8OO  RH4) 

(5)  Power  for  operation  of  four  wire   rope   fenders. 

(4  -  30/10  HP.    900/300  RFM,   440  V.  motors) 
(4  -  i  HP,   600  RPM,   440  V.   motors) 

(6)  Power  for  lighting  lock  and  approach  walls. 

(Approx.  50  -  10,000  Ivunen  sodium-vapor  lamps) 

(7)  Power   for  flood-lighting  sector  gate  recesses. 

(8  -  200-watt   incandescent  lamps) 

(8)  Power  for   signal   lights. 

(9)  Power  for  miscellaneous  lighting  and  general  utility. 

(b)  Scope   of  Design.      -  Similar  to  per.   8-01(b),   Analysis   of 
Design,   Robinson  Bay  Lock,   except   the   reduced   scope   of  masonry  dmwinais 
for  Point   Rockway  Lock   (see   par.  5"03  above)  permitted  even  les3  detailing 
of  galleries  conduit  runs,   pull   boxes,  etc.   than  at  Robinson  Bay  Lock. 

8-02.     OPERATIONS  BUILDING.   -  Similar   to  per. 8-02,   Analysis  of 
Design  Robinson  Bay  Lock. 

8-03.     GALLERIES  AND  CONDUITS.  -  Similar   to  par.   8-O3,   Analysis  of 
Design,  Robinson  Bay  Lock. 

8-04.     LIGHTIhG.    -  Similar  to  per.   8-04.  Analysis   of  Design,   Robinson 
Bay  Lock. 

8-05.     CONTROL.   -  Similar  to  par.   8-O5,   Analyaia  of  Design,  Robinson 
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Bay  Lock,  except  that  the  upper  bay  control  station  will  provide  control 
only  for  operation  of  the  two  upper  sector  gptes,  the  upper  approach  wire 
rope  fender  (No.  1)  and  the  upper  fender  in  the  lock  chamber  (No.  2),  the 
movable  bridge,  and  the  upper  approach  signal  lights;  and  th©  lower  bay 
control  station  will  provide  control  only  for  the  operation  of  the  two 
lower  sector  gates,  the  wire  rope  fenders  above  and  below  the  gates  (No.  3 
and  4) I  ^T^^   ^he  lower  approach  signal  lighta. 
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Analysis  of  Design:     POINT   ROCKtTAY  LOCK 

SECTION  IX   -  ^aSCELLAKEOUS   ITE^IS 

9-01.     CHECK  POSTS.    -  Scutk   as  for  Robinson  Bay  Lock,  See  Sheet 
No.  15/3  of  the  drawings. 

9-02.     CORNER  PROTECTION.   -  Saoie  as  for  Robinson  Bay  Lock  approach 
walls.     At  Point  Rockway  Lock   b.  coping  curb  along  the   lock  chamber  walla 
is  considered  unnecessary  in  view  of  the  low  lift.     Therefore,   the  simple 
corner  protection  detail  used  on  the  approch  walls   is  provided  also  on 
the  lock  chamber  walls.     See  Sheet  No,   15/3  c;f  the  drawings, 

9-03,     RECESS  COVERS.   -  Similar  to  details  used  for  Robinson  Bay 
Lock,     See  Sheet  No,   15/3  of  the  drawings. 
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PLATE  B -I 


LOCATION  OF  DRILL  HOI.FS 
POINT  ROCKWAY  CANAL 

Mercator 
Hole  No.                                                North 

D-1072                                                   1,763,222 
D-1073                                                  1,767.440 
D-1263                                                   1,768,466 
D-1264                                                   1,768,155 
D-1265                                                 1; 768. 040 

Coordinates 
East 

254,573 
257,710 
258,311 
258,495 
258.720 

D-1269 
D-1270 
D-1276 

D-1277 
D-l?80 

1,767.160 

1.767.275 
1,766,400 
1,766,290 

1.769.150 

258,250 
258,035 
257,570 
257. 780 
258,740 

D-1281 
D-1282 
D-I2e3 
D-1284 
D-1205 

1.769,035 
1,762,945 
1.762,290 
1,761.900 
1.761.365 

258,970 
253.650 
253,810 
252,900 

252,060 

D-1286 
D-12e7 
D-1288 
D-1338 
D-1339 

1.759.952 

1,759,141 
1,759,626 

1,767,437 
1.764.745 

249,752 
248,665 
248,801 
257.658 
256,422 

D-1340 
D-1341 
D-1343 
D-1345 
D-1376 

1,763,699 
1,762,726 
1,761,782 
1,760,052 
1.760.838 

255.835 
254.678 
253.146 
250,336 
251.61? 

D-1378 
u-1379 

1,761,632 
1,762.631 

252,480 
253.680 

Plate  II-2 


LXATIOM  OF  SEISMIC    LINES 
POINT  ROCKWAY  CANAL 


Line  No, 

50 
53 
5k 
55 

68 

Merc a tor 

1,760,508 
1.760,762 
1,760,526 
1.762,337 
1.768. I6S 

Coordinates 

249.891 
250,196 

250.553 
249.072 
2';8-.?68 

Surface  elevation 
at  center  point 

231.5 
241.6 

232.4 
2^6.3 
228.5 

Rock 

Elevation 

206.5 
215.0 
207.0 
203.7 
201.7 

89 

90 

97 

114 

lis 

1.767.416 
1,766,548 
1,765,104 

1,763.511 
1.762.976 

257,023 
257.326 
256.218 
255.138 

2^^.81? 

229.5 
230.3 
233.2 
240.1 

241.5 

199.5 
195.3 
199.2 
201.1 
226.0 

116 
164 

165 
166 
167 

1.762,331 
1.769.065 
1,767.861 

1,768.595 
1.767. S68 

252.494 
258,995 

259.062 

258 , 008 

?'^7.osq 

235.8 
228.0 
246.7 
234.7 

24ii.5 

178.8 
.      206.9 
207.0 
211.2 
207.8 

168 
169 
170 
171 

172 

1.765. 185 
1,766,083 

1.765.329 
1.765.641 
i.76q.i;i6 

255.445 
256.601 

257.018 

257.772 

2'^S.qS2 

268.3 
233.4 
233.1 
241.7 
2-1.1 

192.3 

195.5 
200.6 

220.3 

205.8 

173 
174 
175 
176 
177 

1.763.998 
1.762,614 
1.762,305 
1.761.814 
1.760. 188 

256.721 
254.807 
253.898 
253.036 
2=50.652 

236.0 
243.6 
241.1 
239.8 
2-^.5 

222.7 
206.9 
232.1 

219.5(234.5)* 

212.9  _ 

178 

179 

209 
210 
?11 

1.760,570 
1,761,263 
I.759.9I8 
1.760,526 

1.7S9.877 

251.563 
252,369 

250 . 122 

250,350 
2S0.2iq8 

234.4 
234.8 

231.9 

232.6 
247.0 

204.1 
222.4 
204.6 

204.4 
21-=.  0_^ 

212 
213 
214 
515 
m6 

1,760,360 
1.760.322 
1,760,020 
1.763.207 

i.76'--^.??q 

251,180 
251.802 
252.090 

255.439 

255.07'^ 

233.0 
238.0 
245.0 
237.0 

2'~^q.q 

210.2 
203.8 
226.2 
208.2 
210.5 

317 
318 
319 

320 
qpl 

1.762,915 
1,762,726 

1.762,945 
1,762,631 
1.76?. '^16 

254,562 
254,678 
254.191 

253.680' 
?5-.i6q 

239.4 
240.1 

237.9 

237.1 

p-5--^ 

218.4 
205.8 

224.3(230.9)* 
222.5(232.6)* 

iq8.5 

322 
323 
324 
325 
qp6 

1,762,128 
1,761.782 
1,762,^.01 
1.761.656 
l.76ii.ii8l 

253.285 
253.146 
252,658 
252,519 

256.260 

238.2 
2Z^.6 

234.3 
233.2 

:-o.i 

2j2.4 

223.9(240.3)* 

218.0 
226.5(229.5)* 

??4.1 

Plate  11^3 

Line  No. 

327 
328 

329 
330 

■-qi 

Mercator 
Hi. 

1.764,058 

1,763,953 
1.763.84c 
1.764.586 
1.76^.-376 

Coordlnatea 

255,800 

255.995 
256 , 190 
256,085 
2^6. L74 

Su; 

&1 

rface  elevation 

center    coint 

238.8 
233.6 

233.3 
238.2 
?'--6.7 

Rock 

CIeY9ti3Q 

230.2 
223.1 
217.0 
215.0 

21^.9 

332 

333 
381 
392 

1.764.904 
1,765.014 
1.769.202 
1.769.465 

256.759 
256.355 
258,901 
259.004 

235.1 
229.6 
237.6 
225.1 

212.9 
206.4 
191.2 
180.0 

♦Due  to  the  overburden  and  bedrock  conditions  in  this  area,  the  inter- 
pretation of  the  seismic  data  is  uncertain.  Figures  in  parentheses 
are  the  probable  surface  elevation  of  slightly  fractured  and  weathered 
bedrock.   Figures  not  in  parentheses  are  the  probable  elevation  of 
sound  bedrock. 
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CENTER     LINE 
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ST.  LAWRENCE  RIVER  PROJECT 

POINT  ROCKWAY   LOCK 
GEOLOGICAL    PROriLES 
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CORPS  OF  ENGINEETRS,   U.  S.  ARMY 
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FILE  NO.  QL-A-2/IO 


PLATE  11-4 


SL-S.OO 


^^B    DEPARTMENT 


CORPS  OF   ENGINEERS,    U.S.  ARMY 


ST     LAWRENCE    RIVER    PROJFCT 

POINT   ROCKWAY    CANAL 

<;OU  S      CONDfTION      IN      VIONITY     DF 
SPOIL       AREAS 
SOILS  a  FOUNDATtOW      EXPLOftflTlOW 

IH  SMirrS  3M|fTNO  XMM 


PART  T7F0 


POINT  ROCKWAY  LOCK 


ESTIMATE  OF  COST 


Appendix  III-S(3) 


Unit  Price 

Amount 

1  0.26    $    815,880 

0.30 

135,000 

1.80 

928,800 

0.12 

8,040 

0.10 

67,500 

1.00 

21,000 

1.75 

12,075 

2.00 

38,200 

1.50 

44,850 

.e   2.50 

2,750 

4.00 

9,600 

COST  ESTIMATE 
Feature  Wo.  8  -  Point  Rockway  Lock  and  Attached  Dikes 
INITTrAL  CONTRACT  ITEMS  OF  WORK. 

Quantity Unit    Designation 

3,138,000     C.Y.    Excavation,  Common 
450,000     d.T.    Excavation,  Borrow 
516,000     C.Y.    Excavation,  Rock 
67,000     C.Y.    Earth  Fill,  Compacted,  Class  I 
675,000     C.y.    Earth  Fill,  Compacted,  Class  II 

21,000     S.F.    Line  Drilling 
None       C.7.    Filter 

6,900     C.Y.    Sand  and  Gravel  Backing 
19,100     C.Y,    Riprap;  Dumped,  Class  "A" 
29,900     C/Y.    Riprap;  Dxunped,  Class  "B" 
1,100     L.F,    Drilling;  Grout  Holes  in  Concrete 
2,400     L.F.    Drilling;  Grout  Holes  in  P.ock, 

0  to  25  ft. 
750     L.F.    Drilling;  Grout  Holes  in  Rock,      4. 50  3,375 

25  ft.  and  over 
1,800     L.F.    Drilling;  Exploratory  Holes  in     4. 00  7,200 

Rock,  0  to  25  ft. 
400     L.F.    Drilling;  Exploratory  Holes  in     4. 50  1,800 

Rock,  25  to  50  ft. 
400     L.F,    Drilling;  Exploratory  Holes  in      5.00  2,000 

Rock,  50  to  100  ft. 
4,000     C.F.    Pressure  Grouting 
300     C.F.    Sand  in  Grout 
300     C.F.    Rock  Flour  in  Grout 
34.5   TvIEi.!     Tijnber,  White  Oak 
15.1   rJBM     Timber,  Co;muon(Creosoted) 
1,050     C.y.    Concrete,  Class  "A"  (incl. aggre- 
gates) 
271,500     C.Y.    Concrete,  Class  "B"  (incl. 

aggregates 
2,416,000     lb.     Steel;  Structural,  Sector  Gates, 

movable  parts 
6,500     S.F.    Floor  Plating,  Steel 
1,104,000     lb.     Steel}  Struct\iral,  Stop  Logs 
685,000     lb.     Steel;  Structural,  Miscellaneous 
600,000     lb.     Steel  Erection;  Concrete  reinforce-  0.025 

ment 
90,000     lb.     Forgings,  Steel 
220,000     lb.     Ccistings,  Steel 
13,000     lb.     Castings,  Alloy  steel  (incl. 

nickel  steel) 
70,000     lb.     Castings,  Iron 
11,000     lb.     Brass  and  Bronze 
None       lb.     Miscellaneous  Non-fei-rous  metals 
2,400     L.F.    Pipe;  Steel,  black,  12"  dlan:eter 
700     L.F.    Pipe;  Steel,  black,  6"  diameter 
400     L.F.    Pipe;  steel,  black,  4"  diameter 
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1.00 

0.25 
0.50 

250. 00 

175.00 

16.00 

4,000 

75 

150 

8,625 

2,643 

16,800 

7.00 

1,900,500 

0.11 

265,760 

1.10 
0.08 
0.18 
'-  0.025 

7,150 

88,320 

123,300 

15,000 

0.30 
0.25 
0.50 

27,000 

55,000 

6,500 

0.16 
1.00 

11,200 
11,000 

7.45 
2,85 
1.60 

17,880 

1,995 

640 

OST  ESTIMATE   (COOT*D) 


POINT  ROCCTAY  LOCK  AND  ATTACHED  DIKES 


Quantity        Unit         Designation 


Unit  Price 


Amoimt 


17,000 

1,AOO 

job 

2,300 

7,200 

28,000 

28 

250 

job 

25,200 

218,600 

8 


L.F. 
L.F. 
sum 

L.F. 

lb. 

lb. 

L.F. 

Each 

s\im 

lb. 

lb. 

Set 


31,300 

lb. 

511,200 

lb. 

U 

sets 

300 

CWT 

(1001b) 

Job 

sum 

Job 

sum 

Job 

sum 

Job 

sum 

7.5 

acre 

100,000 

Sc]^. 

(lOOsf) 

3,600 

c.y. 

U,200 

S.Y. 

3,900 

L.F. 

40 

L.F. 

300 

each 

Conduitj  Fiber,   3"   diameter 

Conduit;  ^igid  Metal,   2"  diameter 

Electrical  Ground  System 

Handrailingj   steel  pipe 

Rubber  Seals,  moulded 

Corrugated  Sheet;   Iron 

Tile  Gages 

Core  Boxes 

Stiff -leg  Derricks  and  Machinery 

Pick-up    Boom;  2  atl2,600ft^ 

Machinery;  Sector  Gates,   furnished 

installed,   f?  seta 
Motors,  Brakes  and  Limit  Switches; 

for  Sector  Gates,  furnished  and 

installed 
Fender  Boom 
Machinery,  Wire  Rope  Fenders, 

installed  only,  A  sets 
Motors,  Brakes  and  Limit  Switches; 

for  wire  rope  fenders,   installed 


0.35 
1.00 

3.00 
0.75 
0.15 
6.00 
2.00 

0.16 
0.45 

1750.00 


0.15 
0.05 


300.00 


only 


Counterweight 

Swing  Fridge  and  machinery,    complete 

Lock  Unwatering  Pumps  and  Sump  Pumps 

Field  Office 

Field  Office  Extension 

Seeding 

Rolling  for  each  additional  Two  Trips 

Gravel  Fill  Base 

Road  Surfacing 

Highway  Guard  Rail 

Pipe;  Corrugated  Iron,  24"  diameter 

Pressure  Test.  Grout  Holes 


3»00 


250.00 
0.02 

1.80 
1.60 
1.25 
4.50 
1.50 


SDB-TOTAL 
General  Overhead,   Engineering,   Omissions  and  Oontingencies  at  182  - 

TOTAL  Initial   Contract   Oost  = 


$5,159,713 
929.217 

6,088.930 


B.  MATERIALS  FUPNISKED  BY  THF:  GCVr,reJI>raJT 

Cement  -   323.000  bbls.   at                                                                    2.50  312,500 

Steel;    concrete   reinforcement  -  600,000  lbs.   at                    0.0/j.  2/|,000 

SUB-TOT'iL                                        I  d36,500 

General   Overhead,   Engineering,   Omissions  and   Contingencies  at  18,?  IbQtSTO 

TOTAL   COST,  Materials   furnished  by  Government                                 $  987,070 

C.  FUTOPE  CQN'TMCT  TIQW. 

Electrical  Lighting,  Pover  and   Central   System-   sum                      $  90,000 

Operations  Building  Superstructure  -                         sum  30,000 

Buildings  and  Grounds  -                                                     sum  100,000 

$  220,000 

General   Overhead,   Engineering,   Omissions,   and   Contingencies   at   2^%  35 #000 

TOTAL   future  contract  costs                       $  275,000 

TOTAL   COST,   POINT  FOCKWAr  LOCK  AMD  ATTACKED  DIK^S  $7,351,000 
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Massena  Canal  Intake  works  Invitation  No. 

NO.  Bidder _^ 

(Do  not  write  above  this  line) 

STANDARD  GCfVFRNI.?FNr  FORL'  OF  INVITATION  FOR  BIDS 

(CONSTRUCTION  CONTRACT) 

WAR  DEPARTI.'ENr 
UNITFr  STATFS  ENGINEER  OFFICE 
MAS^FNA,  r^TH   YORK 
,  1942 

1.  SEAT  .ED  BIDS,   in  duplicate,  subject  to  the  conditions  contained  herein, 

will  be  received  until  2:00  pmn.  E.S-T. i and  then  publicly  opened  in  the 

United  States  Engineer  Office,  L'assena,  New  York,  for  furnishing  all  labor, 
plant,  and  materials,  emd  performing  all  work  for  the  construction  of  the 
Massena  Canal  intake  works,  about  3  miles  northwest  of  the  village  of  wassena. 
New  York,  all  as  indicated  on  the  di-awings  or  required  by  the  specifications. 

2.  SPFCIFICATIONS  Ar^D  PLANS. 

(a)  The  work  shall  be  done  in  strict  accordance  vith  the  specifi- 
cations £Lnd  drawings  which  are  designnted  as  follows: 

(1)  l/assens  Canal  Intake  works 

(2)  The  drawings  which  will  become  a  part  of  this  .contract  are 
designated  in  paragraph  1-04  of  the  specifications. 

(b)  Where  copies  of  drawings  are  requested,  a  deposit  of  twenty- 
five  dollars  (|25.00)  will  be  required  to  insure  their  return.   The  deposit 
should  be  in  the  form  of  a  United  States  money  order  or  a  certified  check 
made  payable  to  "The  Treasurer  of  the  United  States."  The  deposit  will  be 
refunded  upon  the  return  of  the  plans  in  good  condition  v/ithin  30  days  after 
date  of  opening  bids. 

3.  INVESTIGATION  OF  CONDTTIONS.  -  Bidders  are  expected  tr^  visit  the  lo- 
cality end  site  of  the  work,  and  to  make  their  own  estimates  of  the  facilites 
needed,  and  the  difficulties  attending  the  execution  of  the  proposed  contract, 
including  local  conditions,  availability  of  labor,  uncertainty  of  weather, 
and  other  contingencies.   In  no  case  "ill  the  Government  assume  any  respon- 
sibility whatever  for  any  interpretation,  deduction,  or  conclusion  drawn  from 
the  examination  of  the  site.   At  the  bidder's  request,  a  representative  of  the 
Government  will  point  out  the  site  of  the  proposed  operation.   Failure  to  ac- 
quaint himstlf  with  oil  available  information  concerning  these  conditions  will 
not  relieve  the  succeesful  bidder  of  assuming  all  responsibilities  for  es- 
timating the  difficulties, and  costs  of  successfully  performing  and  com- 
pleting ttiework.  (See  paragraphs  1-18  and  1-19  of  the  specifications.) 

4.  WACg  AMD  LABOR  PROVISIONS.-  Wage,  labor,  and  anti-discrimination 
regulations  are  specified  in  paragraph  1-38  of  the  specifications  and  Articles 
11  (Revised),  17,  and  19  (Revised)  of  the  contract.   Xtte'htion  of  bid-ers  is 
invited  to  war  Depsrtment  labor  policy  for  defense  construction  projects  set 
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out  in  ajemorandum  of  agreement  approved  July  22,  1941.   Successful  bidders  will 
be  expected  to  adhere  to  provisions  of  the  agreement,  copies  of  which  are  on 
file  at  the  office  of  District  Engineer,  U.  S.  Engineer  Office,  uassena,  N.  Y. 

5.  DOMESTIC  PREFERENCE.  -  Articles  on  the  preference  for  domestic  articles 
will  be  made  a  part  of  the  contract.  (Soe   paragraph  1-35  of  the  specifications.) 

6.  ARTICLES  ON  PATEOTS  will  be  made  a  part  of  the  contract,   (see  para- 
graph 1-30  of  the  specifications.) 

7.  COMMENCEMENT  AND  COMPLETION.  -  The  work  shall  be  commenced  within 
calendar  days  after  date  of  receipt  of  notice  to  proceed  and  shall  be  com- 
pleted in  accordance  with  the  provisions  of  paragraph  1-06  of  the  specifications. 

8.  EITENSION  OF  TIME  FOR  COMPLETION  OF  CONSTRUCTION  FOP.  DELAYS  DUE  TO 
NATIONAL  DFJTINSE  PPIORITIES  will  be  made^  (See  paragraph  l-06(e)  of  the  spec- 
ifications. ) 

9.  LIQUIDATED  DAMAGES  for  delay  will  be  prescribed.   (see  paragraph 
1-06  of  the  specifications). 

10.  PARTIAL  PAYMENTS  will  be  made.   (See  paragraph  1-08  of  the  speci- 
fications and  article  16  of  the  contract.) 

11.  ADJUSTMENT  OF  CONTRACT  PRICE  by  reason  of  change  in  Federal,  State 
CLnd  local  taxes  will  be  made.   (See  paragraph  1-42  of  the  specifications.) 

12.  ADJUSTMENT  OF  PRICES  FOR  LABOR  AND  MATERIALS.  Adjustoient  of  prices 
in  accordcmce  with  basic  increase  or  decrease  of  costs  of  labor  and  material 
will  be  made  as  provided  in  para.  1-46  of  the  specifications. 

13.  ESTIMATES  OF  COST.-  Bidders  are  informed  that  the  Government  will 
prepare  estimates  of  the  cost  of  construction  of  the  work  required  by  the 
specifications  for  comparison  of  bids. 

14.  REPORTS  TO  THE  DEPARTMENT  OF  LABOR.  In  order  to  assis  the  Depart- 
ment of  labor  in  obtaining  employment  statistics,  bidders,  vmless  otherwise 
indicated  in  their  bids,  will  be  considered  as  having  voluntarily  consented, 
without  cost  to  the  Government,  to  the  inclusion  of  paragraph  1-39  of  the 
specifications  as  a  part  of  the  contract. 

15.  BID  AND  CONTRACT. 

(a)   Bids  must  be  submitted  upon  the  standard  Government  form  of 
bid,  and  the  successful  bidder  will  be  required  to  execute  the  standard  Govern- 
ment form  of  contract  for  construction  (u»  S»  Standard  Form  No.  23).   Bidders 
are  advised  that  Article  11  (a)  of  U»  S.  Standard  Form  No»  23  has  been  revised 
to  permit  laborers  and  mechanics  to  work  more  than  8  hours  per  day,  provided 
overtime  compensation  at  a  rate  of  not  less  than  1-1/2  times  the  basic  rate  of 

pay  is  paid  for  all  working  time  of  each  laborer  or  mechanic  in  excess  of  8  hours 
in  any   one  day.   Also  Article  19,  Nonrebate  of  U.  S.  Standard  Form  No.  24,  is 
revised    to  read  as  follows,  and  the  contract  to  be  entered  into  as  a  result  of 
this  invitation  will  be  altered  accordingly: 
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"ARTICLE  19.   NONREBATE.  (a)  The  contractor  shall  furnish  to  the 
GoverniDent  representative  in  charge  at  the  site  of  the  work  covered  by  this 
contract,  or  if  no  Government  representative  is  in  charge  at  the  site,  shall 
mail  to  the  Federal  agency  contracting  for  the  work,  within  7  days  after  the 
regular  payment  date  of  each  and  every  weekly  pay  roll,  an  affidavit  in  the 
form  prescribed  by  regulations  issued  by  the  Secertary  of  Labor  and  published 
in  the  Federal  Register  of  March  1,  1941,6  ?.  R.  1211,  or  any  modification 
thereof  pursuant  to  the  act  of  June  13,  1934,  48  Stat.  984  (u.  S.  Code  title 
40,  sections  276b  and  276c),  sworn  to  by  the  contractor  or  the  subcontractor 
concerned  or  by  the  authorized  officer  or  employee  of  the  contractor  or  sub- 
contractor supervising  such  payment,  to  the  effect  that  each  and  every  per- 
son employed  on  the  work  has  been  paid  in  full  the  weekly  wages  shown  on  the 
pay  roll  covered  by  the  afidavit,  that  no  rebates  have  been  or  will  be  made 
either  directly  or  indirectly  to  or  on  behalf  of  the  contractor  or  such  sub- 
contractor from  the  full  weekly  wages  earned  as  set  out  on  such  payrol"!  ;  end 
that  no  deductions,  other  than  permissible  deductions  as  defined  in  the  said 
regulations  pursuant  to  said  act  of  June  13,  1934,  and  as  described  in  said 
affidavit,  have  been  or  will  be  made,  either  directly  or  indirectly,  from  the 
full  weekly  wages  earned  as  set  out  on  such  pay  roll. 

■(b)  The  contractor  shall  comply  with  all  applicable  requirements 
of  the  Slid  regulations  of  the  Secretary  of  Lab^r  under  the  act  of  June  13,  1934, 
and  the  requirements  of  this  article  of  the  contract  shall  be  subject  to  all 
applicable  provisions  of  such  regulations. 

"(c)  The  contractor  shall  cause  appropriate  provisions  to  be  in- 
serted in  all  subcontracts  relating  to  this  work  to  insure  fulfillment  of  the 
requirements .of  this  article." 

"(b)  The  bid  form  has  an   entry  for  each  item  on  which  estimates 
will  be  given  or  payments  made,  and  no  other  allowance  of  any  kind  will  be 
noade  unless  specifically  provided  for  in  the  specifications  or  the  contract, 
or  adjustments  under  Article  3  of  the  contract. 

■(c)   All  bids  must  be  for  the  entire  work  and  must  have  each  blank 
fiUed. 

(d)  The  quajitities  of  each  item  of  the  bid  as  finally  ascertained 
at  the  close  of  the  contract,  in  the  units  given,  and  the  unit  price  of  the 
several  items  stated  by  the  bidder  in  the  accepted  bid,  will  determine  the 
total  payments  to  accrue  under  the  contract.  The  unit  price  bid  for  each  item 
must  allow  for  all  collateral  or  indirect  cost  connected  with  it» 

16.   DATA  TO  BE. SUBMITTED  WITH  BIDS. 

(a)   All  bids  submitted  must  be  accompanied  by  a  statement  esta- 
blishing that  the  bidder  maintains  a  permanent  place  of  business  and  has  a 
suitable  financial  status  to  meet  obligations  incident  to  the  work.   (See 
paragraph  3  of  the  bidding  schedule.)   In  addition,  each  bidder  shall  sub- 
mit with  hsi  bid  the  statement  of  plant,  drawings,  charts,  and  other  in- 
formation and  data  required  below.  These  data  shall  be  carefully  prepared 
and  presented  in  neat  and  legible  form  on  tracing  paper  or  tracing  cloth  so 
that  reproduction  tn&j   be  made  therefrom.  These  data  ere  considered  essential 
in  enabling  the  contracting  officer  to  determine  whether  the  bidder  is  res- 
pons-ible  and  experienced  in  similar  types  of  construction  and  whether  the 
bid  is  based  on  a  careful  study  of  construction  methods  applicable  to  the 
work  and  full  realization  of  the  various  factors  which  may  affect  the  pro- 
gress of  the  work.  Award  of  this  contract  shnll  not  be  construed  as  a 
guarantee  by  the  Government  that  the  materials  or  supplies  listed  in  the 
bidding  schedule  are  approved. 
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(b)  Each  bidder  shall  state  in  the  space  provided  in  the  bidding 
schedule  a  brief  description  of  the  character  of  the  work  previously  executed 
by  him  and  the  locations  of  the  major  projects.   After  the  bids  are  opened, 
any  bidder  may  be  required  by  the  contracting  officer  to  state  whether  he  is 
now  or  ever  has  been  engaged  on  any  construction  work  similar  to  that  proposed, 
the  7ea.r  in  which  it  was  done,  and  the  manner  of  its  ex&cution,  and  to  give 
such  other  information  as  will  tend  to  show  his  ability  to  prosecute  vigor- 
ously the  work  required  by  these  specifications.   (See  paragraph  2   of  the 
bidding  schedule. ) 

(c)  A  complete  list  and  d escription  shall  be  inserted  in  the  space 
provided  therefor  in  the  bid  form,  of  all  plant  that  the  bidder  now  has  or 
will  available  for  commencing  and  prosecuting  this  work,  and  its  location 

at  the  time  of  opening  bids,  in  order  that  it  may  be  inspected  by  the  con- 
tracting officer  should  he  so  desire.   The  above  information  will  be  considered 
confidential.   When  a  bidder  does  not  own  or  possess  plant  and  proposes  to 
procure  it,  firm  options  on  all  major  items  of  proposed  plant  must  be  sub- 
mitted when  t  he  bids  are  opened. 

(d)  A  chart  or  charts  shall  be  submitted  indicating  the  volume  of 
work  to  be  uone  and  the  rate  of  progress  which  the  bidder  agrees  to  maintain 
for  each  of  the  following  major  operations  required  in  the  performance  of  the 
work  under  these  specif icationst 

(1)  Excavation  and  foundation  Preparation 

(2)  Concrete  Wasonry 

( 3)  Cofferdams 

(4)  Embeuikment 

(5)  Gantry  Crane 

ffi^   Gate  Installation 
Charts  shall  be  in  the  form  of  plotted  curves  in  which  the  abscissae  shall 
represent  definite  intervals  of  time  measured  from  date  of  receipt  of  notice 
to  proceed  with  the  work,  and  the  ordinates  shall  represent  percentages  of  con>- 
pletion  based  on  the  estimated  contract  quajitities.   In  preparing  these  charts, 
due  eClowance  shall  be  made  for  probable  delays  caused  by  any  unsatisfactory 
working  conditions.   Careful  consideration  shall  be  given  to  the  preparation 
of  these  charts,  as  the  rate  of  progress  proposed  by  the  accepted  bid  will  be 
meuie  a  part  of  the  contract*   (See  paragraph  1-20  of  the  specifications.) 

17*   AWARD  OF  CONTRACT, 

(a)  Subject  to  the  rights  hereinafter  reserved,  work  will  be  award- 
ed as  a  whole  to  the  lowest  responsible  bidder  whose  proposal  fully  conforms 
to  the  requirements  of  the  specifications  and  as  may  be  deemed  most  advan- 
tageous to  the  United  states. 

(b)  A  bid  may  be  rejected  if  the  bidder  fails  to  furnish  bid  bond 
or  to  submit  the  data  required  with  his  bid  or  cannot  show  that  he  has  the 
necessary  capital  and  experience  and  owns,  controls,  or  can  procure  the 
necessary  plant  to  commence  the  work  at  the  time  prescribed  in  the  specifi- 
cations and  thereafter  to  prosecute  and  complete  the  work  at  the  rate  or 
time  specified;  and  that  he  is  not  already  obligated  for  the  performance  of 
other  work  which  would  delay  the  conmencement,  prosecution,  or  completion  of 
the  work  contemplated  in  this  advertisement. 

(c)  Any  unbalanced  bid  v^iich,  in  the  opinion  of  the  contracting 
officer.  Jeopardizes  the  interest  of  the  United  States  will  be  subject  to 
rejection  for  that  reason. 
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(d)  The  ri^ht  is  reserved,  as  the  interest  of  the  Government  may 
require,  to  reject  any  and  all  bids  and  to  waive  any  informality  in  bids 
received. 

18.  GUARAirrY.-  Guaranty  will  be  required  with  each  bid  as  follows: 

Bid  Bond,  Standard  Form  No.  24,  will  be  executed  in  a  penal  sum  not  less  than 
10  percent  of  the  total  amount  of  the  bid,  but  not  exceeding  |2, 500, 000. 
Individual  sureties  will  justify  in  sums  agi^regating  not  less  thaji  double 
the  penalty  of  the  bid  bond.   (See  paragraphs  8  <and  9  of  the  Instructions 
to  Bidders.) 

19.  PF-RFORMANCK  AND  PAYMENT  BONDS  will  be  required  as  followsj 

(a)  A  performance  bond  with  good  and  sufficient  surety  or  sureties, 
for  the  protection  of  the  united  States,  Standard  Form  No.  25,  will  be  ex- 
ecuted in  a  penal  sum  not  less  than  ton  percent  (10^)  of  the  full  amount  of 
the  consideration  of  the  contract,  but  not  exceeding  J2, 500, 000. 

(b)  If  the  consideration  of  the  contract  will  exceed  f2,000  in 
amount,  a  payment  bond  with  good  and  sufficient  surety  or  sureties,  for  the 
protection  of  persons  furnishing  material  and  labor  for  the  work.  Standard 
Form  NO.  25-A.  will  be  executed  in  a  penal  sum  of  one-half  of  the  full  amount 
of  the  consideration  of  the  contract  when  the  latter  is  not  more  than  one 
million  dollars  ($1,000,000);  forty  percent  (40^)  where  the  contract  exceeds 
one  million  dollars  (Jl, 000, 000),  but  is  not  more  than  five  million  dollars 
(15,000,000);  and  two  million  five  hundred  thousand  dollars  ($2,500,00)  for 
all  contracts  above  five  million  dollars  ($5,000,000)* 

20.  PROVISIONS  OF  THF,  ASSlGN^/ErfT  OF  CLAIMS  ACT  of  October  9,  1940, 
(Public  No.  811-76th  Congress)  will  be  made  a  part  of  the  contract. 
(See  paragraph  1-45  of  the  specifications.) 

21#  ADDRESS  FOR  BIDS.  -  Envelopes  containing  bids  must  be  sealed,  marked, 
and  addressed  as  follows: 


L:ark  in  upper  left  hand  corner: 


Address: 


Bid  for  Construction  of 

Massena  Canal  intake  Works 


To:  The  District  Engineer 
U.  S.  Engineer  Office 
liassena,  New  york 


Invitation  no.  

To  be  opened  at  2:00  p.m.,  E. S.T. 


Note:   See  StandeM  Government  Instructions  to  Bidders  and  copy  of  the  Standard 
Government  Form  of  Contract,  Bid  Bond,  payment  Bond,  and  performance  Bond, 
which  may  be  obtained  upon  application. 
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7AR  DEPARIMENT 
U.  S.  Engineer  Office 
St.  La.rence  River  District 
Massena,  N.  Y. 

Specifications:   Massena  Canal  Intake  Works 

Appropriation: 

SECTION  I  -  GENERAL  PROVISIONS 

1-01.  LOCATION.  -  The  site  of  the  work  is  located  in  the  International 
Rapids  Section  of  the  St.  Lawrence  River,  about  3  miles  northwest  of  the 
village  of  Massena,  New  Yoric,  at  the  intake  of  the  present  Massena  Power 
Canal.  The  site  may  be  reached  by  Federal  and  State  Highways  on  the  United 
States  side  of  the  St.  Lawrence  River.  For  transportation  facilities  see 
Paragraph  1-1 9. 

1-02.   VfOFK  TO  BE  DONE. 

(a)  The  work  provided  herein  is  authorized  by  Act, 

approved  ,  194  • 

(b)  The  work  to  be  done  under  this  contract  and  in  accordance  with 
these  specifications  consists  of  furnishing  all  plant,  superintendence,  labor 
and  materials,  except  as  noted  in  paragraph  1-10,  and  performing  eill  .vork 
required  for  the  construction  of  the  Massena  Canal  Intake  7orks,  except  for 
specifically  excepted  items,  with  appurtenant  woiics,  complete  in  accordance 
with  the  drawings  and  these  specifications.  The  main  features  of  the  work 
are  as  follows: 

(1)  Excavation  outside  of  the  existing  canal  for  foundations 
of  concrete  structures,  unwatering  the  area,  preparing  the  foundation  and 
grouting.   (See  Section  III.) 

(2)  Construction  of  the  concrete  spillway,  bulkheads  and 
training  walls,  including  placing  of  reinforcement,  embedded  meted  parts, 
and  other  appurtenant  work. 

(3)  Excavation  of  the  canal  from  the  St.  Lawrence  River  to  the 
existing  canal  below  the  site  of  the  new  earth  wing  dam,  and  operation  of  stop 
logs  in  the  spillway  structure  to  control  the  flow  of  water  into  the  canal. 
(See  paragraph  1-12) 

(4)  Construction  of  rock  and  earth  cofferdams  across  the 
existing  canal,  unwatering  the  area,  and  construction  of  rolled  a-.rth-fill 
wing  dams  north  and  south  of  the  concrete  structure,  including  stripping, 
excavation  of  core  trenches,  grouting  .vhere  required,  and  preparation  of  the 
foundation.   (See  Sections  II,  III  and  lY) 

(5)  Erection  and  installation  of  eight  vertical-lift  control 
gates,  complete  with  fixed  hoists,  under  the  supervision  of  erection  engineers 
furnished  and  paid  for  by  the  gate  and  hoist  manufacturers.   (See  Section  VII) 

(6)  Erection  and  installation  of  the  gantry  crane  under  the 
supervision  of  an  erection  engineer  furnished  and  paid  for  by  the  crane  man- 
ufacturer.  (See  Section  VII) 

(7)  Miscellaneous  items  including  embedded  electrical  conduit 
system,  ventilating  systems  in  the  electrical  bay  and  the  repair  bay,  air 
bubbler  system,  and  other  work  as  specified  or  shown  on  the  drawings,  and  such 
incidental  //ork  as  may  be  needed  or  ordered  in  writing  by  the  contracting 

officer. 
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1-03.   DESCRIPTION. 

(a)     Massena  Canal   Intake  Works  will  be  a   concrete  and   earth  struc- 
ture having  a  maximum  height  of  approiimetely  100   feet  above  foundation.      It 
will   have  a   reinforced   concrete  spillway   flanked  by  concrete  gravity  bulkhead 
sections  and  earth   wing  dams.      The  spillway  will   be  provided  with  eight  sub- 
merged vertical -1  if t   control   gates   of   the  tractor   type,    stilling  basins,    and 
training  walls.      The  length  of   the   spillway  section  will  be  270   feet.     Ttie 
concrete  bulkhead   section  on   each   end  of   the   spillway  will  be  186   feet   in 
length,   exclusive  of  cut-off  walls   extending  into   the  earth  wing  dams.      T^e 
vertical-lift  gates  will  be  operated  by   individual    fixed  hoists;    each  gate 
closing  an  opening  with  a  clear  width  of  9  feet  and  a  clear  height  of  li|  feet. 
Stop  log  giides  are   pi\3vided  upstream  and  downstream  to   permit  unwetering  a 
gate   chamber.      A  traveling  gantry  crane  will   provide  means  for  removing  the 
gates   from  their  slots   for  handling  the  upstream  stop  logs,   and   for  miscel- 
laneous  service  on  the  dams.     The  wing  daios  will  be  of  rolled   earth  protect- 
ed on  both   sides  with   riprap,   as  shown  on  the  drawings.     The  north  wing  dam 
will   be  approxiioately   li|00  feet  long  and   the   south  wing  dam  approximately 
2200   feet   long. 

1-04.      MAPS  AND  DRAWINGS. 

(a)  Ite  work  shall  confonn  to  maps  and  drawings  marked  'St.  Law- 
rence JUver  Project,  Massena  Canal  Intake  Worics,"  titled  and  file  marked  as 
listed  below,  which  form  a  part  of  these  specifications  and  which  are  filed 
in  the  U.   S.  Engineer  Office,  St.  Lawrence  River  District,  Massena,  New  York. 

LIST  OF  DRAWINGS 

MASSENA   GANAL  INTAKE  ffORCS 

Sheet  No.  Title  File  No. 

GENERAL 

1  Index  Sheet  LW-l-o/1 

2  General    Site  Map  l/l 

3  General   Plan  and  Elevation  1/2 

4  Plan  -  Soils  and  Foundation  Exploration  1/3 

5  Record  of  E^qploration  1/4 

EXCAVATION 

6  Excavation  -  Sheet  1  LW-1-lO/l 

7  Excavation  -  Sheet  2  10/2 

Sheet  No.  Title  File  No. 

MASONRY 

8  North  and  South  Bulkheads  LW-I-I5A 

9  Spillway  Plans  and  Sections  13/2 
10     Miscellaneous  Details  15/3 
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Sheet  No.  Title  File  No. 

IMBi\NKMEKT 

11  Wing  Dam3  Lff-l-20/l 

GATES  AND  EQUIPMENT 

12  Upstream  Stop  Logs  LW-l-i+O/l 

13  Control   Gateo  and  Hoists  40/2 

14  Control  Gate  Guides  hO/3 

15  Gantry   Crane  40/4 

(b)  Ibese  drawings   show    the  work  with  as  much  detail  as   is  pos- 
sible in  the  present  stage  of  development  of   the  design.     The  work   shall 
conform  edso   to  such  other  drawings  and  addenda  relating   thereto  as  may  be 
published  and/or  exhibited   in  the  office  of  the  contracting  officer  prior 
to   the  opening  of  proposals,   and   to  such  drawings  in  explanation  of  details 
as  may  be  required   from  time   to   time  during  construction,    including  such 
modifications  as   the   contracting  officer  may  consider  necessary  on  account 
of  conditions  that  are  found   to  exist  during  the  prosecution  of  the  work. 
Detail  bar  lists  and  bending  schedules  for  steel    reinforcement  will  be  furnish- 
ed by  the  United  States. 

(c)  Prior   to    the  execution  of   the  work   the  contractor  shall    check 
all    drawings  and  siiall   immediately   report   to   the  contracting  officer  any 
errors  or  omissions  discovered  therin.     Errors  and/or  omissions   in  drawings 
will   not  relieve  the   contractor  of  his  responsibility  for  the   correct  fitting 
together  and  exact  position  of  all   parts  of   the  work   in  accordance  with   the 
specifications.     Parts  and  details  not  fully  indicated  on   the  drawings  shall 
be  detailed  by  the  contractor  in  accordance  with   the  best  practice,   or  as 
directed  by  the  contracting  officer. 

(d)  The  contractor  shall   submit  fabricator's  shop  drawings  of  all 
structural   steel   and  other  metal   work   for  approval.     He  shall  also   submit 
such   shop  drawings  and  material   lists  of  all  mechanical    and  electrical    equip- 
ment as  may  be  required  by  the   contracting  officei-.     No  material   shall  be 
furnished  or  work  done  thereon  prior  to  approval   of   these  drawings.     The   con- 
tractor shall   submit    three   (3)   prints  of   each  of  such  detailed  drawings   to 
the   contracting  officer  who  will   return  one  print  with  his  approval   or 
notations  of  such  changes  as  he  finds  necessary.     Each  print  submitted   for 
approval   shall  have   in  the  lower  right-hand   corner   just  above  the   title  a 
white   space  3  inches  by  4  inches   in  size   in  which   the  contracting  officer 
will    indicate  the  action  taken.     After  approval,    the  contractor  shall   furnish 
the  contracting  officer  one  tracing  and  five  prints  of  each  approved  drawing. 
Three  copies  or  sets  of  parts   catalogs,    spare  parts  lists  and  operating  in- 
structions shall   be   furnished  as  specified  above  or  as  requested  by  the  con- 
tracting officer.      Payment  for  the   contractor's  drawings,    including  revisions 
thereof,  parts  catalogs,   spare  parts  lists  and  operating  instruction  shall  be 
included  in  the  contract  prices  paid  for  material  or  woiic.     All   of   these   items 
will    fona  a  part  of   the  contract  when  approved  by  the  contracting  officer, 

(e)  Ten  sets  of  prints  of  necessary  contract  drawings   (one-half 
size  reproductions,   or  full   size   if  desired)     and  twenty  sets  of  specifications 
will  be  furnished   the   contractor  without   charge.     Additional   prints  may  be 
secured  upon   request  at   the   cost  of  reproduction, 

I-05,     QUANTITIES.    -  The  following  estimate  of  quantities  of  .vork   to  be 
performed,   as  also  sho.vn  in  the   "Schedule  of  Bid  Items"  under  these  specif i- 
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cations,   is  given  only  to  serve  as  a  basis   for  convassing  bids  and  for 
determining    the  approximate  amount  of  the   consideration  of   the  contract. 
Unless    the   contract  is  tenninated  by   the   failure  of  Congress   to  appropriate 
additional    funds    (see  paragraph  1-08),    the  contractor  will   be  required   to 
complete   the  work   specified   in  paragraph  1-02  hereof,  be  the  required 
quantities  more  or  less   than   the  amounts  shown. 


Item: 

No.: 

Designation 

Unit   : 

Quantity 

1    ': 

Earth  Fill;    Cofferdams                                  : 

Cu.   Yd: 

32.210 

2   : 

RDCk  Fill ;    Cofferdams                                    : 

n        1 

164.000 

3 

Unwatering  Foundations                                  : 

Sum 

Job 

k    : 

Excavation;    Common                                         : 

Cu.Yd.: 

847,000 

5 

!       Excavation;    Ibck 

R       ■ 

11.900 

6    : 

Excavation;   Borrow                                          : 

N       ■ 

666.000 

7 

Line  Drilling 

Sq.Ft. 

11.600 

8    : 

Drilling  3"   Exploratory  Holes                  : 

Lin.Fti 

3,000 

9 

Drill  ine,  6"   Concrete   Cores                        : 

H           ■ 

500 

10    : 

Drilling  6*  Foundation  Drains                   ; 

R           ■ 

800 

11    : 

Drilling  Foundation  Grout  Holes   in       : 
Ibck                                                                     : 

■           R 

10,000 

12 

Drilling  Foundation  Grout  Holes   in       j 
i            Concrete                                                            : 

n         • 

:                               1,000 

13 

:        Core  Boxes 

Each   i 

200 

U 

Providing  Pressure  Grouting  Equipment 

:    Sum 

Job 

15    : 

Pressure  Grouting                                             ; 

Cu.Ft. 

10,000 

16 

:        Rock  Flour   in  Grout 

■         n 

:                               2,000 

17 

S^d   in  Grout 

*        " 

2,000 

18 

Earth  Fill;    Compacted,    Class  I  & 

Class  II. 

Cu.Yd. 

1,086,000 

19 

Additional    Compaction 

: Square 

(lOOs^ 

i                          250,000 

20,. 

Fill,    Class  III 

C'.Yd. 

381,000 

21 

Filter 

R       R 

i                            51,000 

22 

!        Riprap;   Dumped,   Class  A 

n     R 

:                             20,000 

23 

Riprap;    Dumped,   Class  B 

It    • 

:                              77.600 

24 

!        Sand  and  Gravel  Backing 

R      " 

:                              17.000 

25 

!        Rolled  Gravel  Surface 

rSq.Yd. 

4.700 

26 

!        Seeding 

: Acres 

!                                           10 

27 

Concrete;    Class  A 

Cu.   Yd 

►                                1.300 

28 

Concrete;    Class  B 

«           R 

!                              91.200 

29 

:        Special  Bituminous  Filler;   Type  C 

:  Cu.Ft. 

:                                     230 

30 

;        Steel   Erection;    Concrete  Reinforcing 

:   Lb. 

:                      3,000,000 

31 

Steel   Erection;   Structural 

t 

J                          466.000 

32 

:        Steel;   Structural,  Miscellaneous 

R 

!                               1,000 

33 

Steel  Forgings;  Miscellaneous 

R 

:                                    200 

34 

:        Control   Gates;    Erection 

■ 

.                          456.000 

35 

Hoists  and  Gantry  Crane;   Erection 

:    Sum 

:                                 Job 

36 

:        Iron;    Cost 

:   Lb. 

:                               6.500 

37 

Pipe;    Cast  Iron 

■ 

:                            10.000 

38 

:        Pipe;   Wrought  Iron 

R 

s                               2,600 

39 

:        Pipe;   Black  Steel 

■ 

:                               7.500 

40 

:        Pipe;    Concrete,   Halved 

:Lin.Ft 

J                               1,000 

41 

:        Drains;    Porous  Concrete 

■      ■ 

,                               3.960 
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Item 

No. 

Designation 

•    Unit 

Quantity 

42 

:        Corrugated  Iron  Water  Stops 

:      Lb. 

:                        11,600 

k3 

Cable  Guard   Roil                                               i 

Lin.    Ft. 

3,800 

44 

:        Bridge  Guard   Rail 

■        « 

!                        1.270 

45    : 

Handrail ing;   Steel   Pipe  ?"                         : 

" 

1,300 

46 

:        Handrail ing;    Steel  Pipe  1-1/2" 

■         ■ 

:                                300 

47 

Safety  Treads 

Lb.        i 

500 

48 

Floor  Grating;    Steel 

0 

!                        12.400 

49    : 

Conduit;   Metal                                                   : 

• 

1,000 

30 

:        Doors;    Steel 

II 

!                    1.450 

51 

Air  Bubbler  System                                          : 

Sum 

Job 

52 

Stoplogs;    Timber 

:         "          1 

• 

53  ! 

Hatch  Covers;   Timber 

« 

II 

54   : 

Miscellaneous  Equipment;   Placing            : 

Lb. 

470.000 

55 

Electric  Grounding  System 

Sum 

!                          Job 

l-06.      COMMENCEMENT,   PROSECUTION  AND  COMPLETION. 

(a)  The  contractor  will  be  required   to   commence  work  under  the 
contract  within  ten   (10)   calendar  days  after   the  date  of  receipt  by  him  of 
notice   to  proceed,    to  prosecute  the  said  work  with  faithfulness  and  energy. 

and   to   complete   the  entire  work  within  calendar  days  after  said  date 

of  receipt  by  him  of  notice  to  proceed,   plus  any  extensions  of   time  duly 
granted  under   the  provisions  of   the  contract  and  specifications.     The  work 
shall  be  prosecuted  as  vigorously  as  practicable  during  all    seasons  of  the 
year. 

(b)  (1)     Ihe  schedule  of  work  under   this  contract  will   correlate 
with   the  schedule  of  work  under  other  construction  contracts,   particularly 
those  for  Long  Sault  Dam  and   the  Powerhouse.      It   is  necessary  that   the  com- 
pletion of  Stage  2   (see  paragraph  1-12)  of  the  Intake  Works   coincide  with 
the  completion  of  Stage  1   of  Long  Sault  Dam.      It  is  estimated   that   this  will 
be  approximately  18  months  after  the  beginning  of  work  on  Long  Sault  Dam. 
The  dates  for  completion  of  Stages  3  aJ^d  4  of   the  Intake  Works  may  vary  but 
Stage  3  of   the   Intake  Works  may  not  be  commenced  before   the   completion  of 
Stage  2  of  Long  Sault  Dam.      It  is  estimated    that    this  will  be  about  3-1/2 
years  after  the  beginning  of  work  on  Long  Sault  Dam.     Thereafter.   Stage  5 
of  the  Intake  Works,    the  closure  of  gate  openings  one  by  one,    shall   proceed 
during  and  in  accordance  eith    the  raising  of  the  Long  Sault  pool.      It  is  es- 
timated  that   this   closure  operation  will   extend  over  a  period  of  about  3 
months. 

From  the  completion  of  Stage  2  until    the  end  of  his  work,   the 
contractor  shall   operate   the   Intake  Works  in  accordance  with  directions  of 
the  contracting  officer.     Ihis  operation  will    consist  of  stoplog  manipxilation, 
performed  by  means  of  the  traveling  gantry  in  combination  with  automatic 
operation  of    the   control   gates  as   they  are  installed. 

(2)  In  case  of  failure  on  the  part  of    the  contractor   to   complete 
the  entire  work  within  the   time  agreed  upon  for  its   completion   in   (a)   above, 
the  contractor  shall   pay   to   the  Government  as   liquidated  damages   the  sum  of 

$ for  each  calendar  day  of  delay  until   construction   is  completed 

and   the   Intake  Works   is  placed    in  operating  condition  as  determined  by   the 
contracting  officer. 

(3)  Should  the  construction  be  completed  and  placed   in  operating 
condition   except  for  minor  finishing  work  as  determined  by   the   contracting 
officer,   the  contracting  officer  may  conditionally  accept  and  occupy   the 
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work;    and    thereafter   the   contractor  shall    pay    to   the  Government,   as  liquidated 
damages   the  sum  of  $25*00  for  each  calendar  day  of  delay  until   all    the  items 
and  minor  finishing  work  have  been   con^leted  and  accepted. 

(4)      lii   the  event   the  entire  structure  has  been  completed  and 
accepted  and  all  i«oric  under   the  contract  has  been  completed  except   for  remoTal 
of  contractor's  plant  and  buildings  and  restoration  of   the  site,   no  f-arther 
liquidated  damages  will  be  assessed,  but  final   payment  will   not  be  made  until 
this  latter  work  has  been  accomplished  as   required. 

(C)      If  the   completion  of  the  undertaking  to  be  performed  under  the 
terms  of   this   contract  be  delayed  by  reason  of  delay   in   the  delivery  of  mater- 
ials or  supplies   essential    to  such  performance  because  of  national   defense 
priorities   and  without   the  fault  or  negligence  of  the  contractor,    the   time  of 
performance  will  be  extended  for  a  pertod   equal    to  such  delay,   as  determined 
by    the  contracting  officer,  and  subject   to   appeal,  as  provided   in  Article   9 
of  the  contract. 

1-07.     SUNDAYS,  HOLIDAYS,   AND  NIGHTS.   -  Work  on  Sundays,   holidays,   and 
nigtits  will  be  at   the  option  of   the   contractor.     However,  when   the   contractor 
elects    to  work  at  such   times  notice  of  his   intention  to  do  so  shall  be  given 
the  contracting  officer  within  a  reasonable  time  in  advance  thereof. 

1-08.     PAri^IFNTS. 

(a)  (Availability  of  Funds?) 

(b)  Payments  will  be  made  monthly  on  estimates  of  work  performed 
in  accordance  with  the  contract  and  not  included  in  any  prior  estimate,  ex- 
cept  that   ten  percent   (10^)  of   the  amount  of  each  estimate  will  be  retained 

until    the   total  amount   retained   is  dollars( ),   and   this 

amount  will  be  retained  until   it  equals   ten  percent   (10^)  of  the  r«naining 
work   to  be  done.     Thereafter  with  each  monthly  payment   there  will  be  paid 
such  portion  of  the   amount  so   retained  as  is   in  excess  of   the  percent   (10^) 
of   the   work  remaining  to  be  done  until    the  amount  retained  is  reduced    to 
dollars    ( ),  which  amount  will   be  retained  until   the   com- 
pletion of  the   contract  when  final   payment  will  be  made. 

1-09.      WOHC   COVERED  BY   CONTRACT  PRICE. 

(a)     The  contractor  shall,   under  his   contract  prices,    furnish  and 
pay  for  all  materials   (except  as  specified  in  paragraph  1-10),  labor  and  equip- 
ment    for  all   permanent,    temporary,  preparatory  and   incidental  work,   furnish 
all    accessories  and   do   everything  which  may  be  necessary   to   carry  out   the 
contract  in  good  faith,  which  contemplates   everything  completed   in  good  work- 
ing order,   of  good  material   and  with  accurate  wDrkraanship,   skillfully  fitted 
and  properly   connected  and   put   together. 

1-10.      MATERIALS  FUFNISHED  3Y  THE  UNITED  STATES. 

(a)     The  following  material    furnished  by  the  United  States  will  be 
delivered    to    the  contractor  r.o.b.   at  the  site  of  the  /»ork: 

(1)  Cement  and  Concrete  Aggregates. 

(2)  Reinforcement. 

(3)  Control   Gates,  Hoists,  Gantry  Crane  and  Appurtenances, 

(4)  Structural  Steel, 

The  Government  will   at  all    times  expedite  the  delivery  of  all   orders  but  the 
Government  will   not  be  liable  for  any  expense  or  delay  caused  the  contractor 
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by  delayed  deliveries  except  as  provided   for  under  Article  9  of   the  contract. 
The  contr;ictor  shall   be  responsible   th;:t  all   railroad   cars  are  unlocded 
promptly  and  .vill   be  held  liable  for  any  demurrage   charges  due  to  his  failure 
to  do  so.     He   vill   be  required   to  unload,   deliver  to  site,   store,    clean, 
assemble.,   install,    and  paint  this  equipment  and  materials   in  accordance  with 
these  specifications,   and    the   contract  dra-'ings. 

(b)  All  materials  and  equipment  shall   be  adequately  housed  or 
other.vise  protected  against  deterioration  and  damage.     When  material    stored 
at  the   site  is  not  adequately  protected  by   the  contractor,   such  material    /ill 
be  kept  protected  by  the  contracting  officer  rt  the   expense  of  the   contractor. 
Any  materials  furnished  by   the  Government,   which  are  damaged  or  broken  by   the 
contractor  during   the  unloading,   storing,   or   transporting  of  such  materials, 
or  in   the  prosecution  of   tlie   vork,   shrll   be  replaced  by   the  contractor  at  his 
expense. 

(c)  The   contractor  shall    check   the  quantity  and  condition  of  all 
materials   delivered    to   him  at   the   time  of  unloading,   and  in  case   there  is 
damage    to,,  or  shortage  of  materials,   he   shall   report  i  t   to   the   contracting 
officer  in  writing  within  24  hours  after  delivery.      If   there   is  any  shortage, 
or  damage    .hich  in  the  opinion  of  the  contracting  officer  is  sufficient  to 
cause  the  m  terials   to  be  unfit  for  use  in   the   vork,   and  the  shortage  or 
damage  has  not  been  reported  as  specified  above,    the    contractor  will   be   charged 
.vith   the  actual   cost  of  replacement  of  such  shortage  or  damage. 

(d)  Cement  and  Aggregates  for  Concrete.    -  The  Government  will 
furnish  all   cement,    fine  aggregate,   and  coarse  aggregate  required  for   the 
work  covered  by   these  specifications.     All   cement  furnished  for   concrete 
except  high  early  strength  cement,   will  be  a  moderate-heat-of-hardening 
Portland  cement.     All  aggregates  furnished   (see  Section  V)  will  be  either 
natural  or  manufactured  sand,   and  gravel   or  crushed  rock.     Explorations  and 
investigations  are  being  conducted  by   the  contracting  officer  for  concrete 
aggregates.     The  results  of  these  investigations  v/ill  be  made  available   to 
interested  bidders  at   the  U.  S.   Engineer  Office,   Massena,  N.   Y.,   and  bidders 
may  also,   by  request,   obtain  a  copy  of  the  Government  specifications   for  the 
concrete  aggregates    to  be  furnished. 

(e)  Cement  and  aggregates  will  be  made  available   to   the   con- 
tractor at  any  time  later   than  90  days  after  the  date  of  notice   to  proceed, 
and  he  shall  give   the  Government  at   least  9O  lays  notice   in  advance  of  the 
time  he    vill   require  the   first  material.      Thereafter  he  shall   at  all    times 
keep   the   contracting  officer  informed  of  his  anticipated  requirements  by  sub- 
mitting,   ten  days  before   the  first  of  each  month  or  at   such  other  times  as 
may  be  directed  by   the  contracting  officer,  a  written  notice  of  his  future 
cement  and  aggregate  requirements  for  the  next  30  days.     Copies  of  all  orders 
for  cement  .vill   be  furnished  promptly  to   the  contractor.     The   cement  will  be 
furnished   in  bulk   except  that  necessary  for  grouting  and  finishing  .vork,    ./hich 
will  be  furnished   in  paper  bags.     Any  cement,   bulk  or  bag,  which  shall  be 
damaged  after  delivery  to   the  contractor  shall  be  paid  for  by  him.     Any  dif- 
ference in  excess  of  one-half  of  one  percent  betveen   the  net  quantity  of  bulk 
cement  and  aggregates  delivered  to  the  contractor,  and   the  quantity  of  the 
above  materials   incorporated   in  the  completed  and  accepted  ..'ork  will  be  charg- 
ed  to   the   contractor,   at  its   cost   to   the  Government  at   the  point  of  delivery 
to    the  contractor.      The  quantity  of  bulk  cement  and  aggregates  delivered   to 
the   contractor    .ill  be  determined  by  certified  shipping   weights.      The  con- 
tractor shall   provide,  at  the  site,   a  minimum  storage  for  5iD00  barrels  of 
bulk  cement  and  100  bairels  of  bag  cement,  and  shall  be  prepared   to  receive 
and  stockpile  a  minimum  of  ?0,   000  tons  of   concrete  aggregates.      In  order 
that   cement  will   not  become  unduly  aged  after  delivery,    the   contractor  shall 
not  use  cement   in   the  ffork  directly  from  the  freighting  or  transporting 
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operations  whenever  any  cement  is  eveilable    that  has  been  stored  more  than 
60  days  after  delivery    to   the  contractor.      Cement   that  has  been  stored  for 
more  then  90  days   shall  be  retested  at  the  expense  of   the  contractor.      (See 
paragraph  l-31(d).)     Storage  bins  for  cement  shall   be  so  constructed    that 
there  will  be  no  dead  storage  and  will    provide  adequate  protection  against 
the  elements. 

(f )      Cement   and  aggregates   furnished  by   the  Govercaent  may  be  used 
by   the   contractor   in  erecting  constrxiction  plants  and   facilities.     The   con- 
tractor will   be  billed  for  the  actual   cost  to   the  Government  at   the  point  of 
delivery  for  furnishing   the  materials   so  used  by   the   contractor,     Itie  materials 
thus  used  shall   not  be  included  in   the  one-half  of  one  percent  tolerance 
specified  above. 

(g)     The  contractor  shall   be  responsible  for  unloading  and  handling 
all    cement  and  aggregates  furnished  by  the  Government.     The   cost  of  such  un- 
loading,   storing  or  stockpiling  shall   be  included   in   the  contract  unit  prices 
for   those   items  on  which   the  material   will  be  used. 

(h)     Ite  contractor  shall    return  to    the  Government,   f.o.b.    in  cars 
at   the   point  of  delivery,   all    cement  furnished  by   the  Government  and  not  used. 
Tbe   contractor  will   be  charged  for  any  cement,    not  used  and   not   returned, 
except  for  one-half  of  one  percent  allowed  for  loss,   an  aioDunt  equal    to   the 
cost    to   the  Government  at   the  point  of  delivery    to    the   contractor. 

(1)     Reinforcement.   -   Fteinforcement  will   be    cut   to  length  and  bent 
before  delivery.     See  paragraph  5-14  for  specified  placing  requirements. 

(J)     Reinforcement  will   be  made  available   to   the  contractor  within 
150  days  after  the  contractor  notifies   the  Government  he  will   require  such 
reinforcement,  and  he  shall   furnish  written  notice  of  his  requirements  for 
the  first   four  months.     Therafter  he  shall   at  all    times  keep   the  contracting 
officer  informed  of  his  anticipated  requirements  for  reinforcement  in  the 
following  manner:      On  the   first  day  of   the  first  4-ioonth  period   the  contractor 
shall    furnish  written  notice  of  his  future  requirements  during  the  second 
i|.-mDnth  period,  and  so  on   through  the  duration  of   the  contract.     Upon  re- 
ceiving notice    to  proceed,    the   contractor  shall   also  furnish   the  contracting 
officer  a  general   schedule  of  reinforcement  requirements  for  the  duration  of 
the  contract  by  4-iDDn'th  periods,   it  being  understood   that  shipments  may  be 
based  on  definite  requirements  as  stated  in   the  contractor's  regular  periodic 
notices  of  requirements.     Copies  of  all   orders  for  concrete  reinforcement  will 
be  furnished  promptly  to   the  contractor.     Any  reinforcement  which  shall  be 
damaged  after  delivery  to   the  contractor,   and  any  difference  in  excess  of  one- 
half  of  one  percent  between  the  net  quantity  of  reinforcement  delivered  to 
the  contractor  and   the  quantity  incorporated  in  the  completed  and  accepted 
work  will  be  charged    to   the  contractor,   at  its  cost  to   the  Government  at   the 
point  of  delivery    to   the  contractor.     "Bie  quantity  of  reinforcement  delivered 
to       the  contractor  will  be  determined  by  certified  shipping  weights. 

(1)     Control   gates,   structural   steel,   gantry  crane,   fixed  hoists 
and  appurtenances   (see  Section  VII  and  Till)  will  be  made  available  for 
erection  by   the  contractor.     The   contractor  shall   furnish  written  notice 
and  schedule  of  his   requirements   for  the   control   gates,    structural   steel, 
gantry   crane,  hoists,  and  appurtenances,   at  least  1^0  days  before  the   time 
proposed   for  starting  erection. 

1-11.  K,ECTRICAL  ENERGY  DCRING  THE  CONSTRUCTION  PERIOD.  -  Tbe  United 
States  will  provide  a  source  of  electrical  energy  without  cost  to  the  con- 
tractor at  a  point  on  the  east  bank  of  the  existing  canal  euid  within  3^0  feet 
of  the  abutment.  The  capacity  of  this  source  will  be  2000  K.V.A.  at  6,600 
volts,  3-phase,  60  cycle.  The  contractor,  if  he  elects  to  use  this  power, 
shall   provide,  without  cost   to   the  United  States,  all   facilities  and  equip- 
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ment  necessary  to  furnish  hixuself  with  electrical  energy  for  power  and  light- 
ing from  the  above  source.  This  shall  include  a  meter,  meterinc  equipment, 
transformers,  poles,  sv«ritches,  lights,  and  any  other  equipment  that  may  be 
necessary.  The   contractor  will  be  required  to  light  during  the  construction 
period  all  high.vays  built  by  him,  and  all  job  roads,  galleries  within  the 
structure,  outside  work  areas,  all  safety  lights  (see  Paragraph  1-22),  and 
any  other  lighting  as  directed  all  to  the  satisfaction  of  the  contracting 
officer.  Energy  will  be  3-phase,  6o-cycle,  for  the  operation  of  all  per- 
manent government  equipment,  and  shell  be  furnished  at  the  voltages  as  requir- 
ed for  each  specific  use  or  as  indicated  on  the  drawings.  The  contractor 
shall  maintain  service  until  completion  of  the  contract.  All  costs  for 
electrical  energy  shall  be  borne  by  the  contractor.   The  contractor  shall 
make  payment  to  the  United  States  each  month  for  electrical  energy  furnished 
him,  at  the  rate  of  the  actual  cost  to  the  United  States,  plus  10%  to  cover 
installation  and  overhead,  for  supplying  the  electrical  energy.  The  rate  of 
the  actual  cost  to  the  United  States  may  be  obtained  at  the  U.  S.  Engineer 
Office,  Massena,  N.  Y. 

1-12,  ORDER  OF  WORK,  (a)  The  following  general  program  of  work  is  con- 
templated, subject  to  such  modification  as  may  be  found  necessary  or  desirable 
by  the  contracting  officer.  Should  the  contractor  desire  at  the  time  of  mak- 
ing his  proposal  to  change  this  general  program  other  than  dates  of  beginning, 
completion  of  Stege  2,  commencement  of  Stage  5»  ai^d  completion  of  the  canal, 
he  shall  so  state  in  his  proposal*  The  program  must  permit  an  uninterrupted 
flow  of  water  down  the  cf^nal  at  all  times.  The  main  features  of  the  work  are 
as  follows; 

(1)  First  Stage:  Till  include  the  excavation  for  and  construction 
of  the  spillway,  the  south  bulkhead,  the  first  t.vo  monoliths  of  the  north 
bulkhead,  and  the  training  wall^. 

(2)  Second  Stage:  Will  include  the  excavation  of  the  new  canal 
and  the  construction  of  cofferdams  across  the  old  canal, 

(3)  Third  Stage:   Will  include  the  excavation  for  and  completion 
of  the  remainder  of  the  north  bulkhead. 

(4)  Fourth  Stage:   Will  include  the  construction  of  the  north 
wing  dam  and  completion  of  the  south  wing  dam. 

(5)  Fifth  Stage:  Will  include  the  construction  of  the  concrete 
discharge  conduits  of  the  intake  and  installation  of  the  control  gates  and 
hoists.  Further  description  of  the  work  to  be  performed  during  these  stages 
is  given  in  Section  II. 

(b)  Concurrently  with  any  of  the  foregoing  operations  the  con- 
tractor may  also  carry  on  any  other  operations  that  do  not,  in  the  opinion 
of  the  contracting  officer,  impair  safety,  nor  in  any  way  adversely  affect 
the  work,  nor  divert  force,  equipment,  or  material  that  should  be  con- 
tributing to  the  progress  of  operations  of  higher  priority. 

(c)  The  contractor  shall  at  all  times  keep  the  contracting  officer 
informed  of  the  order  of  proposed  operations.  To  this  end,  in  addition  to 
the  charts  required  to  be  submitted  in  accordance  with  paragraph  l6(d)  of 
the  Invitation  for  Bids,  the  contractor  shall  furnish  such  supplementary 
charts  and  /or  other  information  regarding  proposed  future  operations  as  nay 

be  required  by  the  contracting  officer, 

I-I3.  RIGHT-OF-WAY,  -  The  right-of-way  for  the  work  covered  by  these 
specifications  will  be  furnished  by  the  Government. 


1-9 


1-lA.      TOADS  AND  GROUNDS. 

(a)  Ttxe  contractor  shall   have   the  privilege  of  using  the  Govern- 
ment-controlled land  within   the   work  areas  sho.vn  on  sheet  No.    2  of   the 
drawings,    except  for   that  part  of  said  lands  as  may  be   reserved  by   the  con- 
tracting officer  for  other  purposes. 

(b)  At  any  time  during   the  progress  of   the  work   the  contractor 
shall,   when  so  directed  by  the  contracting  officer,   promptly  vacate  and   clean 
up,  within  6o  days  after  written  notice,   without  expense   to  the  Governiaent, 
any  part  of   the  grounds  which  have  been   in  use  by  him  when  such  grounds   are 
needed   for  other  purposes.     Tlie  contractor  shall   keep    the  buildings  and 
grounds   in  use  by  him  at   the  site  of   the  work   in  an  orderly  and   sanitary  con- 
dition and  shall   provide  suitable  extinguishers  or  other  fire-fighting  ap- 
paratus  for  ready  use  in  all  buildings  erected  or  in  use  by   the  contractor 
on  Government  property. 

(c)  "Bie   contractor  shall   not  obstruct  any  existing  roads  on  the 
lands   controlled  by    the  United  States  and  shall  mairvtain  all    roads   in   the 
vicinity  of   the  work   in  as  good  condition  as  exists  at   the   time  of  commence- 
ment of  the  work.     Before  construction  of  the  south  wing  dam  blocks   the 
existing  road,    the   contractor  shall    construct  a   temporary  road   to  connect 
the  existing  road  east  of   the  south  wing  dam  with  State  Highway  Route  37B. 
The   contractor  shall  maintain   the   temporary  road  in  serviceable  condition 
until   completion  of   the  contract.     No  separate  payment  will  be  made  for  con- 
struction or  maintenance  of   temporary  roads,  or  for  maintenance  of  existing 
roads. 

(d)  The  contractor  will  be  required   to   construct  a  covered  wooden 
observation  platform  having  an  area  of  about  six-hundred   (600)   square  feet 
for  the  use  of   the  general   public.      Tliis  platform  shall  be   constructed  at 

a  location  selected  by   the  contracting  officer.     The  contractor  shall   also 
provide  suitable  and  safe  access  to   the  observation  platform  for  the  general 
public  so   that  it  may  observe  the  work  in  progress.     No  separate  payment  will 
be  made  for   this  work. 

1-15.      CAMP  CONSTRUCTION  AND  SUPERVISION. 

(a)  Tbe  construction,  operation  and  maintenance  of  facilities  for 
the  quartering  and  subsisting  of  the  contractor's  employees  will  be  subject 
to    the  approval  of  the   contracting  officer  if   the  facilities  are  located  on 
Government  property.     The  contractor  will   be  permitted   to   construct  such 
facilities  on   the  right-of-way  owned  by   the  Government  only  at  such  locations 
specifically  approved  by   the  contracting  officer.     The  type  of  construction 
and  design  for   the  buildings  erected  by   the  contractor  will  be  subject  to  the 
approved  of   the  contracting  officer.     Expensive  or  permanent   types  of  con- 
struction will   not  be  required,  but  rx>  unsightly,  iinsanitary  shacks  or  shan- 
ties will  be  penaitted.     The  contractor  will   be  required  to  comply  with  State 
and  local   laws  relative  to  police  and   sanitary  measures  and  with  other  prx>- 
tective  measures  ixnposed  by   the  contracting  officer  in    the  administration  of 
his   camps.      In   the   event  of  noncompliance  with  such  laws  and  regulations,    the 
contracting  officer  will    enforce   them  at    the  expense  of   the  contractor.      The 
contracting  officer  may  require   the  contractor  to  discharge  any  enployee  from 
the  work  for  violation  of  camp  regulations.      (See  paragraph  1-21) 

(b)  In  the  event  the  contractor  makes  arrangements  with  landowners, 
other  than   the  Government,   near  the  site  of   the  work  for  the  construction  of 
temporary   facilities   for  the  quartering  and  subsisting  of  his  employees,   he 
will   be  subject,  in  the  operation  and  maintenance  of  such  a  camp,    to  all    the 
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provisions  of  subparagraph   (a)    above  with   respect   to   the  requirements  for 
compliance  with  all   State  and   local   laws  relative   to  police  and   sanitary 
measures,   and  with  measures   such  as  safety,    fire  hazard  and  protection,    etc., 
imposed  by   the  contracting  officer.      In  the  event  of  noncompliance  with  such 
laws  and  regulations  while  operating  and  maintaining  a   temporary  camp  not  on 
the  Government-owned  or  controlled  property,    the  contracting  officer  will   en- 
force   them  at   the  expense  of   the  contractor.     The   contracting  officer  may  re- 
quire  the  contractor  to  discharge   from  the  work  any  employee  for  violation  of 
camp   regulations,     notwithstanding  the   fact   th&t   the  camp  may  not  be  located 
on  Government-owned  or  controlled  property, 

(c)  In  the  event   the   contractor  provides  subsistence   for  his 
employees,   he  shall   also  provide  subsistence  to  such  Government  employees 
as  may  require  such  accommodations  and  at   the   same  rates  charged  his  own 
employees. 

(d)  No  business  or  recreational   facilities  shall  be  established 
or  operated  on  Government-owned  or  controlled  lands  without  the  written  ap- 
proval of  the   contracting  officer, 

1-16.     BORROW  PITS. 

(a)  Stiould  the  contractor  locate  deposits  of  bank  run  sand  end 
gravel  or  other  materials  within  the  Government- control  led  area  in   the  re- 
servoir or  adjacent   to   the  site,   which  are  satisfactory  to    the  contracting 
officer,   he  may,   on  approval   of   the  contracting  officer,   use  such  deposits. 
No   charge  will   be  made   to  the  contractor  for  materials  authorized    to  be 
taken  froin  Government-controlled  lands  and  used   in  the  work    covered  by  these 
specifications.     All   borrow  pits  shall  be  left  in  a  neat  and  sightly  con- 
dition,  and  all  pits  above   the  normal   ground  water  table  shall  be  adequately 
drained.      Side  slopes  shall  be  not  steeper  than  1   on  3»     No  separate  payment 
.vill  be  made  for  such  work. 

(b)  Approval  of  material   sources  by   the  contracting  officer  shall 
not  constitute  approval  of  all     materials   taken  from  such  deposits  and  the 
contractor  will  be  responsible  for   the  quality  of  all  materials  used   in   the 
work. 

(c)     Should    the   contractor  obtain  materials   from  deposits  on  pri- 
vate lands  he  shall  pay  any  royalties  or  other  charges   required,  and   the   con- 
tracting officer  assumes  no  responsibility  for  such  use,   and   the  Government 
will   not  be  obligated   in  any  way, 

I-I7.      DATUM  ATTO  REFIiREi: CE  BEKCH  MAFKS.    -  The  plane  of  reference  used 
in   these  specifications  and  on  the   drawings  is  Mean  Sea  Level.      Hevations 
referring  to   this  datum  plane  are  to  be  determined  from  the   following  bench 
mark:      See  Bulletin  ^Ikt    Results  of  Spirit  Leveling  in  New  York.  U.   S,    Geo- 
logical  Survey,   page  59* 

"House  of  Norman  "Hop son,    corner  of  fence  in 
turn  of  road  at,   on  north  side  of  river  road, 
2.8  feet  from  fence  corner;    top  of  roundheaded 
brass  bolt  set  in  concrete  base  (U.   S.    Corps 
of  Engineers  5),   Elevation  2i;7.357." 
This  bench  mark  is   approximately  one  and  one-half  miles  east  of   the   site  of 
the  work, 

1-18.     PHYSICAL   DATA. 

(a)     Foundation  data.   -   Investigations  made  at   the  site  by   the 
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United  States   to  detenolne  the  character  of    the  foundation  materials  are 
8ho*n  on   the  drawings   referred   to    in  paragraph  I-04. 

Tte  United  States  does  not  guarantee   that  other  materials  will   not 
be  encountered  nor   that  the  proportions  of   the  serreral  materials  will   not 
▼ary  fixsm  those   indicated  by   the  explorations.     Bidders  are  expected   to 
examine   the  site  of    the  work,    the  logs  of  boring,    test  pits,    probings,   and 
the   cores  and  samples  which  are  availoble  at  the  U,   S.   Engineer  Office, 
Massena,  Ne«   York,    and,  after  investigation,   decide   for   themselves   the 
character  of   the  materials  and  make   their  bids  accordingly. 

(b)     Weether  Oonditions.    -  ifeteoroligical  data   in   the  form  of  rain- 
fall,  snow,   and   temperature  records,   prepared   from  records   covering  a   period 
of  33  years   (I907   to  1939,   inclusive)  of   the  U.   S.   Weather  Bureau  Station 
at  Canton,  New  York,   approximately  35  niiles  southwest  of   the  site  of   the  wozic, 
are  as   follows: 

Temperature  Precipitation 

Degrees  Fahrenheit  (Mean  Monthly) 


Mean 

Extreme 

Extreme 

Itotal 

Inches 

ttonth 

Monthly 

Max. 

Min. 

Inches 

of  S-'iow 

January 

l(>J 

61 

-41 

2.64 

14.9 

February 

15.8 

63 

-43 

2.30 

15.5 

March 

27.9 

78 

-30 

2.60 

13.1 

April 

la. 7 

85 

-1 

2.59 

4.9 

May 

5k.2 

93 

a 

3.03 

0.2 

June 

^3-5 

97 

30 

3.51 

0 

Jxily 

68.8 

99 

3k 

3.62 

0 

Avigust 

66.5 

96 

35 

3.42 

0 

September 

58.8 

91 

25 

3.44 

0.1 

October 

47.4 

83 

14 

3.04 

1.0 

November 

35.0 

75 

-15 

3.02 

7.5 

December 

21.4 

61 

-37 

2.62 

14.5 

(c)     St.  Lawrence  River 

Water  Temperature 

.    -  The  St. 

Lawrence 

River  water  temperatures  prepared  from  records  covering  a  period  of  8  years 
(1933  to  1940.    inclusive)  of  the  City  Engineer,  Ogdensburg,  New  York,   are 
as  follows: 

later  Temperature  -  Degrees  Fahrenheit 


^fonth 

Mean  Monthly 

January 

32.7 

February 

32.-9 

March 

33.0 

April 

36.2 

May 

46.9 

June 

58.8 

July 

65.5 

August 

70.5 

September 

64.6 

October 

56.4 

November 

46.5 

December 

35.7 

Extreme  Maximum 


1^ 
37 
J7 
46 
60 
66 
73 
74 
72 

65 
52 
44 


Extreme  Minimiam 


32 
32 
32 
32 
37 
49 
59 
63 
59 
50 
37 
32 


The  above  data  are   included  for  the  information  of  the  contractor.     The 
Government  assumes   no  responsibility  for   their  ccxapleteness  or  accuracy  or 
for  deductions,    interpretations,   or  conclusions  drawn   therefrom. 
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(d)  Fti-ver  Stages.    -  The  U.   S.  Lake  Survey  Standard  Low  Water  Datum 
of   the  St.  Lawrence  River  at   the  site  of   the  work   is   at  Elevation  200, 4i    the 
maximum     range  of  stage  under  present  conditions  being   from  about  Elevation 
197   to  about  Elevation   ?06.     The  location  has  not  been,    in  so  far  as  can  be 
detennined,    subject  to   higher  stages  due   to  b&ckwater  from  ice  gorges  down- 
stream. 

The  construction  of  the  Long  Sault  Dam  will  materially  affect  the 
river  stages  at   the  Massena  Intake   (see  paragraph  I-06   (b)).     During  the  first 
construction   stage  of  the  Long  Sault  Dam,    the   conditions  of   the   river  at   the 
intake  will    not,  be  materially  affected.     During  the  second  Long  Sault  Dam 
stage,    extending  over  a  period  of  about  2  years,    the  present  diversion  Weir 
of  the  Uessena   Intake  will   be  removed,  but  it  is  anticipated   that   stages  at 
the  Intake  Works  will    remain  approximately  as  under  present  conditions.   Dur- 
ing the  closure  period  of   the  Long  Sault  Dam,    the  pool  will   be   raised  gradual- 
ly to  Elevation  210  and  quickly  thereafter  to  Elevation   235. 

(e)  Utilities.   -   In  the  event    that  power  lines,    telephone  or  tele- 
graph lines,    pipe  lines,    cables,  or  otlier  utilities  are  encountered  within 
the  limits  of   the  work   including  the  right-of-way  for   the   temporary  road,    the 
contractor  shall    notify   the  contracting  officer  in  writing  of  any  necessary 
changes  in  such  utilities  not  less   than   30  days  in  advance  of   the  date  he 
desires  such  changes  made.     The  contracting  officer  will    arrange  for  the  re- 
lociition  or  reconstruction  of  such  utilities  by  other  agencies,   or  will   auth- 
orize  the  contractor  to   remove   them,   at  no   extra  cost   to    the  Government,    to 
the  extent  required   for  execution  of   the   contract  work. 

I-I9.     TRANSPOPTATION  FACILITIES.    -  The  following  data  on  transportation 
facilities  is  furnished  for   the   information  of   the   contractor  but   the  Govern- 
ment  assumes  no  responsibility  for  its  completeness  or  accuracy  and   the  con- 
tractor is  expected   to   investigate   the   conditions   and  determine  for  himself 
the  probable   transportation  facilities  available, 

(a)  Railroads.  -  Massena,  N.  Y. ,  is  served  by  the  New  York  Cen- 
tral Pfeilroad  and  a  branch  line  of  the  Canadian  National  Railway  (known  as 
the  Grand  Trunk  Lines  in  the  United  States  ).  Plans  are  now  being  developed 
for  e  constmiction  railroad  to  be  built  by  others,  such  rciDroad  to  connect 
with  existing  lines.  The  contemplated  railroad  will  cross  the  Grass  River 
or  the  Rfessena  Pov/er  Canal,  and  will  probably  terminate  a  few  miles  north- 
east of  Massena,  N.   Y. 

(b)  Highways.   -  The   town  of  Massena,  N.   Y, ,    is   served  b>  New  York 
State  Highways  No,   37  and  N6.56t    the  latter  connecting  with  U.  S.   Highway  No. 
11   at  Potsdam,  N.   Y,,    about  25  miles  distant.      State  Highway  No,   37  B  passes 
within  one-half  mile  of   tiie  site  and   improved   town  roads   connect   the   site  of 
the  work  with  that  highway  and  with   the  village  of  Massena, 

(c)  Water.    -  The  nearest  ports   to   the   site  of  the  vrork  providing 
docking  and  other  harbor  facilities  are   Cornwall,   Ontario,    Canada,    and  Wadding- 
ton,  N.   Y. ,   each  being  about  I3  miles   from  the  site.     They  are  accessible  by 
water  finm  Lake  Ontario  and  from  the  head  of  deep-water  navigation  at  Ifcntreal 
by  means  of   the  St.  Lawrence   Canals  and  open-river  stretches  of  navigable  chan- 
nels.    Locks   in  the   canals  generally  limit   the   size  of   craft   to  widths  less 
then  45  feet,   lengths  less   than  250  feet,   and  drafts  less  than  lij.  feet.      The 
river  is  navigable   to  points  closer   to   the  site  but  no  docking  facilities  ex- 
ist at   the  present   time.     Shallow  draft  vessels  can  navigate   to    the  site. 

For  a  detailed  description  of   the  existing  canal   and  lock   clearances  and 
depths,    the  contractor  is  referred   to   the  booklet    "The   Canals  of  Canada," 
published  by  the  Depcrtment  of  Transport,   Ottawa,   Ontario,   Canada,    copies  of 
which  are  available   for  inspection  in   the  U.   S.   Engineer  Office,   Massena, 
N,   Y,      The  navigation  season  is  usually  limited  by  ice  conditions   to    the 
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period  from  April   20   to  December  1, 

1-20.      OBCANIZATION,   PLANT  AND  PROGRESS. 

(a)  The  contractor  shall  perform,  directly  and  without  subcon- 
tracting, not  less  than  fifty  percent  (30%)  of  the  woiic,  to  be  calculfated 
on   the  basis  of   the  contract  price. 

(b )  "Hie   contractor  shall    employ  an  ample  force  of  properly  ex- 
perienced men  and   provide  a  construction  plant  properly  adapted   to    the  work 
and  of  sufficient  capacity  and   efficiency   to  accomplish  the  work   in  a  safe 
and  workmanlike  manner  at   the   rate  of  progress   specified  in  his  bid.     All 
plant  shall   be  maintained  in  good  working  order  and  provision  shall  be  made 
for  immediate  emergency  repairs.     No  reduction  in   the  capacity  of   the  plant 
employed  on  the  work   shall   be  made   except  by  written  permission  of   the  con- 
tracting officer.      The  measure  of    the   "capacity  of   the  plant"   shall  be  its 
actual    performance  on   the  work   to  which  these   specifications  apply.      It   is 
understood   that  award  of   this   contract  shall   not  be   construed  as  a  guaranty 
by   the  United  States   that  plant  listed  in  statement  of  contractor  for  use  on 
this  contract  is  adequate  for  the  performance  of   the   -sork. 

(c)  Should  the  conti*actor  fail    to  maintain   the  rate  of  progress 
proposed  in  his  bid,    the  contracting  officer  may  require  that  additional  men 
or  plant,   or  both,   be  placed  on   the  work,  working  if  necessary  during  ad- 
ditional periods,   or  a  reorganization  of  plant  layout  be  effected   in  order 
that  work  be  brought  up  to  schedule  and  maintained   there.     Should   the  con- 
tractor refuse  or  neglect  so   to   increase  the  number  of  men  or  plant,  or  both, 
or   to  reorganize   the  plant  layout   in  the  manner  satisfactory   to    the  contract- 
ing officer,    the  latter  may  proceed  under   the  provisions  of  Article  9  of  the 
contract. 

1-21.     LIABILITY  AND  S.-JTTY  RBQUIRmiNTS. 

(a)  Accident  Prevention.   -  In  order   to  protect   the  life  and  health 
of  employees  in   the  performance  of   this   contract,    the  contractor  will   comply 
with  all   pertinent  provisions  of    the   "Safety  Requirements   in  Excavation  - 
Building  -   Construction"  approved  by  the  Chief  of  Engineers,   December  l6,   1941 1 
(a  copy  of   ffhich  is  on  file  in   the  office  of   the  contracting  officer)  and  as 
may  be  amended,    and  will   take  or  c.use  to  be    taken  such  additional   measures 

as    the  contracting  officer  may  determine   to  be  reasonably  necessary  for  this 
purpose.     The   contractor  will  maintain  an  accurate  record  of  and  will   report 
to    the   contracting  officer  in   the  manner  and  on   the   forms  prescribed  by   the 
contracting  officer,   all   cases  of  death,  occupational  disease  and   traumatic 
injury  arising  out  of  or  in  the  course  of  employment  on  woric  under  this  con- 
tract.     The  contracting  officer  will   notify   the   contractor  of  arty  non-com- 
pliance with   the  foregoing  provisions  and   the  action   to  be   taken.     The  con- 
tractor shall,  after   recejpt   of  such  notice,    immediately  correct    the   condit- 
ions   to  which  attention  has  been  directed.      Such  notice,  when  served  on  the 
contractor  or  his  representative  at  the  site  of  the  work,   shall   be  deemed 
sufficient  for  the  purpose  aforesaid.     If   the  contractor  fails  or  refuses 
to   comply  promptly,    the  contracting  officer  may   issue  an  order  stopping  ell 
or  any  part  of   the  work.     When  satisfactory   corrective  action  is   taken,   a 
start  order  will   be   issued.     No  part  of   the  time  lost  due  to  any  such  stop 
order  shall   be  made   the  subject  of  claim  for  extension  of  time  or  for  ex- 
cess costs  or  damages  by   the   contractor. 

(b)  The  contractor  will   not  be  allowed    to  block  or  obstruct  any 
public  highway  without  having  secured  prior  permission  from  the   contracting 
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officer,   and  he  shall   provide  safe,    temporary  detours.     During  the    time   the 
public  highways  may   be  so  blocked,    the  contractor  shall   place  danger  lights, 
barricades  and  warning  signs   in  accoi^dance  with   the  laws  of   the  State  of 
New  York. 

(c)  THie    contractor  shall   be  responsible  that  his  employees  strict- 
ly observe   the  lavs  of   the  United  States  affecting  all  operations  at   the  site 
under   the   contract.      He  shall   comply  with  all   applicable  Federal,   State  and 
local   laws,    including   those   concerning   the  inspection  of  boilers   and  other 
equipment,    the  licensing  of  engineers  and  other  employees. 

(d)  The  United  States  will   not  be  responsible  for"  any  damage   to 
or   increased  difficulties   in  performance  of   the  work  under  this   contract  on 
account  of  any  scour  or  other  changes  in  the  river  bed  or  banks  or  water  cur- 
rents  resulting  from  other  construction  at  the  site,   and  no'payments,   allow- 
ances or  deductions  will   be  made   for  or  on  account  of  any  such  damage  or  dif- 
ficulties. 

(e)  Nothing  in   this   paragraph  shall   be  construed  as  modifying   the 
responsibility  of   the  contractor  as  set  forth   in  Article  10  of  the  contract, 

1-22.     LIGHTS.    -  The  contractor  shall,   at  his  own  expense,   display 
proper  lights   continuously  each  night,  between  the  hours  of  sunset  and  sun- 
rise and  during  fogs,  upon  all   floating  plant  connected  with  the  work,    and 
all    ranges  and  other  stakes   in  connection  with   it,   when  necessary   in  the 
opinion  of   the  contracting  officer,   and  shall  be  responsible  for  all   damages 
resulting  from  any  neglect  or  failure  i,n   this  respect.     If  work  is  done  at 
night   the   contractor  shall  maintain,   from  sunset   to   sunrise,   such  lights  on 
or  about  his  plant  as   the   contracting  officer  may  deem  necessary  for   the  pro- 
per observation  of  the  operations. 

I-23.     USE  OF  EXPLOSIVES.   -  The  contractor  shall  use  the  utmost   care   in 
the  use  of  explosives  necessary  for   the  prosecution  of  the  work,   not   to   en- 
danger life  or  property.      All  blasting  operations  sholl  be   conducted  by  ex- 
perienced men  only.     The  handling  and  use  of  explosives  shall  be  done   strict- 
ly in  accordance  with  the  latest  methods  and  rulings  to   insure  safety,    in 
accordance  with   the  specifications   issued  by  the  U.   S.  Bureau  of  Mines,   and 
in  compliance  with  the  local   and  State  laws.     Failure  to  observe  necessary 
precautions  will  be  sufficient  grounds  for  temporary  suspension  of   the   //ork. 
All   explosives  shall  be   transported  and   stored   in  a  secure  manner,   and  in 
accordance  with  local    and  State  laws;    all   vehicles  and  such   storage  places 
shall   be  marked  clearly   "DANGER  -  EXPLOSIVES,"     and  shall   be   in  the  care  of 
competent  watchmen  at  all    times.      In  no   case  shall   caps  or  other  detonators 
be  stored  or  transported  .vith  dynamite  or  other  explosives.     The  location 
of  magazines  for   the   storage  of  explosives  and  for   the   separate  storage  of 
detonators  shall  be   subject   to   the  approval  of  the  contracting  officer. 

1-24.      PROPERTY'   DAMAGE. 

(a)     Damage   to  Government  property  or  to   the  .vorks  due   to  failure  of  the 
contractor   to  carry  out   the  terms  of  the   contract  and  specifications,    to    take 
reasonable  precaution,   or  to  maintain  progress  to  appix)ved  schedules,   or  to 
carry  out   the  instructions  of  the  contracting  officer  shall   be  made  good  by 
the  contractor  without   expense   to   the  United  States.     He  will   also  be  held 
responsible  for  any  damage  done   to  adjoining  property  through  his  neglect 
or  failure  to  take  proper  precautions   (see  Article  10  of   the  Contract.) 
(b)     The   contractor  will   not  be  held  responsible  for  damage 
sustained  by    the  permanent  work  from  accident,   flood,  or  exposure  where  such 

l-i5 


damage   ia   not  due   to  his  fault  or  negligence  and  where   the  *ortc  is  being 
conducted   in  accordance  with   the   terms  and  schedule  of  the  contract  and 
specifications,   but  he  shall  make  such  repairs  as    the   contracting  officer 
may  direct  to   such  damaged  portions  of  the  work,   at   the  applicable   contract 
unit  prices  for   the  rarious  items  of  woric. 

1-25.      INSPECTION. 

(a)  Ite  work  will  be   conducted  under   the  general  direction  of 
the  contracting  officer  and  will  be  inspected  in  accordance  with  Article  6 
of   the  contract  by   inspectors  appointed  by  him.     The  inspectors  will  keep 
a   record  of   the  work  done  and  see   that  the  location  and  limit  marks  are 
kept   in  proper  order,  but   the  presence  of   the  inspector  shell  not  relieve 
the  contractor  or  his  responsible  agent   (see  Article  8  of   the  contract)  of 
responsibility  for   the  proper     execution  of  the  work. 

(b)  Should   the  contractor  refuse,  neglect  or  delay  compliance 
with   the  requirements   concerning  facilities  for  inspection  and  layout   (see 
paragraph  1-26),    the  specific   facilities  may  be  furnished  and  maintained 
by   the   contracting  officer,   and   the   cost   thereof  deducted  ftoa  any  amounts 
due  or  to  become  due  the  contractor. 

(c)  Except  as  specified  in  this  paragraph,  in  Article  6  of  the 
contract,  and  in  paragraphs  1-31-  (d)  and  1-26,  all  expenses  of  inspection 
will   be  borne  by   the  United  States. 

(d)  The  contractor  shall    furnish  a  suitable  room  containing  at 
least  130   square  feet  of   floor  space,   at  his  concrete  mixing  plant   for  a 
CJovernment  laboratory  to  bt  used  for  temporary  storage  of  concrete  cylinders, 
and  determination  of  moisture  content  of   the  concrete  aggregate.     Ttis  room 
shall   be  pi^Dtected  from  the  weather,   properly  lighted,   provided  with  neces- 
sary work    tables  and  benches,   and  shall   be  heated  if  concrete  work   is  done 

in  cold  weather.     The  location  for  this  room  shall  be  subject   to   the  approval 
of   the   contracting  officer. 

(e)  Portable  Building.    -  The   contractor  shall   furnish  a  suitable 
portable  building,   located  as  required  by  the  contracting  officer  within   the 
site  of  the  work,   for  use  by  the  Government.     Ibis  building  shall  be  approxi- 
mately 10   feet  by  12  feet  and  shall  be  supplied  with  an  instrument  rack,   a 
built-in  desk,    clothes  lockers,    supply  cabinet  with  lock,   bench  and   such 
other  appurtenances   as  may  be  required  by   the  contracting  officer.      The  build- 
ing may  be  of  any   type  construction  as  approved  by   the   contracting  officer 
and  shall   be  movable,   as    the   contracting  officer  may   require  its  location   to 
be  shifted  during  progress  of   the  work.     It  shall  be  reasonably  weather  proof, 
and  shall  be  supplied  with  heat  and  electric   lights  without  cost   to   the  Govern- 
ment. 

(f)  It  is  understood  that  any   instructions,   or  decisions  given  by 
a  superior  officer,    throu£h  the   contracting  officer,   are  to  be  considered  in- 
structions or  decisions  of   the   contracting  officer,    in  all   cases  where,   under 
the   terras  of  this   contract,  decision  rests  with  the  contracting  officer, 

1-26.     LINES,    GRADES  AND  MEASDREMENTS. 

(a)  Ibe  work  shall  be  carried  out  in  strict  accordance  with  lines, 
grades,  and  dimensions  shown  on  the  drawings  or  as  directed  from  time  to  time 
by   the   contracting  officer. 

(b)  The   contractor  shall,    at  his  own  expense,    furnish  all    stakes, 
templates,   patterns,   platforms  and  special   labor   that  may  be  required   in  set- 
ting and  cutting,   or  laying  out  any  part  of   the  work. 

(c)  The  contracting  officer  will    furnish   the   control   points,   lines, 
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grades,    and  elevations   necessary   to   enable  the  contractor  to  conmence   con- 
struction   vork.     After   this  oricinal    layout  has  been  made  by   the  contracting 
officer,   it   shall   be  the   responsibility  of  the  contractor  to  supply  and  main- 
tain all   additional   survey  points,   grade  stc^kes,   form  locations  and  other  work 
lines  necessary  for   the  proper  execution  and   conduct  of   the  .vork.     From  time 
to   time  during  the  progress  of  the  v/ork,    the  contracting  officer  will    check 
the  contractor's  lines  and  grades   to  determine   vhether  or  not   the  rvork   is  be- 
ing accurately  and  properly  executed,  but  such  checks  will    in  no  way  relieve 
the  contr   ctor  of  the   responsibility  for  executing  the  .vork   in  accordance 
'/ith  the  plans  and  specifications,   ai.d    the  original   field  layout  furnished 
by   the  contrrcting  officer. 

(d)     Bench  marks,   triangulation  stations,   and  principal   cont]X)l 
points   shall   be  preserved  by   the  contractor  and  in  case  of   their  destruction 
or  removal  by  him  or  his   employees,    they  will  be  replaced  by   the  contracting 
officer  at  the  contractor's   expense. 

I-27.      CHA::GES  AI^ID  CHAIvGED  conditions.    -  ':7hen  changes  are  made  in   the 
specifications  or  dravvings,   or  changed   conditionc  are  encountered  during   the 
progress  of   tlie     ork,    vhich  cause  an  increase  or  decrease   in   the  amount  due 
under   the  contract,   or  in  the  time  required  for  its  performance,   an  equitable 
adjustSient  shall   be  made   in  accordance   .vith  Articles  3  and  4  of  the  contract. 

1-23.     idNOP  MODIFIC.  TTONS.-  The  right  is  reserved   to  make  such  .Tiinor 
changes  in  the   execution  of   the   vork   to  be  done  under  these  specifications 
as,    in   the  judgment  of  the  contracting  officer,  may  be  necessary  or  expedient 
to  carry  out   the  intent  of  the   contract;   provided,    that   the  unit   cost    to   the 
contractor  of  doing   the   vork  shall  not  be   increased   thereby,   and  no   increase 
in  unit  price  over   the  contract  rate   vill  be  paid  to   the  contractor  on  ac- 
count of  such  changes.    (See  Articles  3»   k*   and  5  of  the  contract.) 

1-29.      CLABIS,   PPOTESTS  AiND  APPEALS. 

(a)  If   the  contractor  considers  any    vork  demanded  of  him  to  be 
outside  the  requirements  of   the  contract  or  if  he  considers  any  action  or 
ruling  of   the  contracting  officer  or  of  the   inspectors   to  be  unfair,    the 
contractor  shall    vithout  undue  dela^ ,   upon  such  demand,   action,   or  ruling, 
submt  his  protest   thereto   in    vriting   to  the  contracting  officer,   stating 
clearly  and   in  detail    the  basis  of  his  objections.     The  contracting  officer 
shall    thereupon  promptly   investigate   the   complaint  and  furnish  the   contractor 
his  decision,    in  ./riting,    thereon.      If  the  contractor  is  not  satisfied  .vith 
the  QLcision  of  the   contracting  officer,    he  may,    .vithin  thirty  days,   appeal 
in   vriting   to   the  Secretary  of  'Tar  whose  decision  or   that  of  his  duly 
authorized  representative  shall  be  final   and  binding  upon  the  parties   to   the 
contract.      Except  for  such  protests  or  objections  as  are  made  of  record   in 
the  manner  herein  specified  and  within  the  time  limit  stated,    the  records, 
rulings,   instructions   or  decisions  of   the   contracting  officer  shall  be  final 
and   conclusive. 

(b)  All   appeals  from  decisions  of  the   contracting  officer  authorized 
under  the   contract   shall,   be  addressed   to   the  Secretary  of  7ar,   Tashington, 

D.   C.      The  appeal   shall   contain  all    the   facts  or  circumstances  upon  .vhich 
the  contractor  bases  his   claim  for  relief  and  should  be  presented   to   the  con- 
tracting officer  for  trans.'aittal    .vithin  the   time  provided   therefor  in   the 
contract. 

I-30.     PATF^ITS.    -  The  contractor  shall   hold  and  save   the  Government,    its 
officers,    agents,   servants  and  employees,   harmless  from  liability  of  any 
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nature  or  kind,  including  costs  and  expenses  for  or  on  account  of  any  patented 
or  unpatented  invention,  article  or  appliance  manufactured  or  used  in  the  per- 
formance of  this   contract,    including  its  use  by  the  Ckavemment. 

1-31.      STANDARD  TESTS,   Q'JALITY  AND  GUARAI.'TEES. 

(a)  All  materials   furnished  by   the   contractor,   supplies  and  parts, 
and   assanblies    thereof,   entering  into  the  work   to  be  done  under  these  spec- 
ifications, shall  be   tested  as  specified  herein,   or  if  not  specified,    in  con- 
formity with  Article  6  of  the  contract  eund  according  to   the  best  modern  ap- 
proved methods  for   the  particular  type  and  class  of  work. 

(b)  Unless  otherwise  authorized  or  directed,  where  standard  pub- 
lished  specifications  of  recognized  authorities  or  organizations  are  specified, 
the  latest  revision  of  euoh  specifications   current  at  the  time   the  Work   is 
executed  shall   govern. 

(c)  Unless  waived  in  writing  by   the   contracting  officer,   all    tests 
and  trials  shall  be  made  in  the  presence  of  a  duly  authorized  representative 
of  the  contracting  officer.      When  the  presence  of   the  inspector  is  so  waived, 
sworn  statements,   in  triplicate,   of  the   tests  made  and   the  results  thereof, 
shall  be  furnished  the   contracting  officer  by  the  contractor  as  soon  as  pos- 
sible after   the  tests  are  made. 

(d)  All  costs  of  all  tests  and  trials,  excepting  the  expenses  of 
the  Governm«it  inspector,  shall  be  borne  by  the  contractor  and  shall  be  in- 
cluded  in   the   contract  price,   unless  specified  otherwise. 

(e)  In  accordance  with  Article  7  of   the  contrccr,   all  materials, 
supplies  and  articles  furnished  and   incorporated   in  the  permanent  structure 
shall   be  of   the  highest  grade,    free  from  defects  and  imperfections,  of  re- 
cent manufacture,   and  unused.      Workmanship  shall  be  of   the  highest- grade 
and   in  accordance  with   the  best  modem   standard  practice. 

(f)  All   articles,   supplies,    equipment,    parts  and   assemblies   there- 
of,  of  standard  manufacture,   or  for  which  detail   design  or  requirements   £:re 
not  prescribed  in  these  specifications  shall  be  guaranteed  by  the   contractor 
against  any  failure  in  proper  use  or  operation,    caused  by  defective  material, 
workmanship  or  design,   for  a  period  of  one  year  from  the  date  of  final  ac- 
ceptance of   the  complete  vrork  under  this   contract.     Failure  in  cny  part  due 
to  such  causes  within   that   time  shall  be  promptly  and  satisfactorily  remedied 
by  the   contractor  without  cost   to   the  United  States. 

I-32.      PROTECTION  OF  STORED  MATERIALS.    -  All  materials,   supplies  and 
articles  delivered  at  the  site  shall  be  adequately  housed  or  otherwise  protect- 
ed against  deterioration  and  damage  to   the  satisfaction  of   the  contracting 
officer.      When  material   stored  at  the   site  end   partly  paid   for  is  not  adequate- 
ly protected  by   the  contractor,   such  material   will  be  kept  protected  by   the 
contracting  officer  at   the   expense  of   the  contractor,    and  no   partial   pay- 
ments will  be  made  upon  future  delivery  of  thi-  articles  or  conmodities  in 
question. 

1-33 .     MISPLACED  MATERIAL.    -  Any  material    that  is  deposited  elsewhere 
than  place  designated  or  approved  by  the  contracting  officer  will   not  be  paid 
for,   and   the   contractor  may  be  required   to  remove  such  material   and  waste  it 
or  redeposit   it  as  directed. 

1-34.      STANDARD  STOCK  PRODUCTS, 

(a)     All   materials,   supplies  and  articles  furnished   shall,   wherever 
so  specified,   and  otherwise  wherever  practicable,  be  the  standard  stock  pro- 
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ducts  of  manufacturers  other  than   those  specified  will  be  accepted  when  it 
is  proved    to    thr;   satisfaction  of  the  contrncting  officer  that   they  are  equal 
in  strength,    durability,   usefulness  and   convenience  for   the  purpose  intended 
(see  Article  7  of   the  contract).     Any  changes  required   in  the   details  and 
dimensions  shown  on   the  drawings  for   the  substitution  of  stnndnrd  stock   pro- 
ducts,  other   than   those  provided   for,   shall   be  properly  made  as  approved  by 
the  contracting  officer,    and   at  the  expense  of   tlie  contractor.      Ilie  references 
herin   to  brands  and  catalog  numbers  are  intended   to  be  descriptive  and  not 
restrictive,   and  are  used  only  to   indicate  articles   that  will   be  satisfactory. 
Other  makes  £.nd  catalog  numbers  will   be  accepted  provided   that    they  are   sim- 
ilar and  equal   to   those  specified  herein  or  called  for  on   the   drawing^. 

(b)  Data   to  be  Submitted   for  Approval.      In  accordance  with  Article 
7  of  the  contract,   prior  to    the  placing  of  any  purchase  order  for  products 
of  standnrd  manufacture,   and   sufficiently  in  advance  of   the  proposed  pur- 
chase date  to   enable   the  contracting  office  to  determine  ./hether  the  pro- 
posed product  conforms   to   the   specifications,    the  contrectof  shall   submit 
for  the  approval  of   the   contracting  officer  complete  descriptive  data  in 
triplicate,    consisting  of  dimensioned  drawings,    catalog  references  and 
specif icfitions,    typical   performance  records,   and  such  other  information 

^s  may  be  required  to  be   submitted  on  special    forms  to  be   furnished  by   the 
contracting  officer  to  identify  clearly  each  product  in  question.     The  term 
"  or  equal"   sh: 11   not  be  used   in  any  descriptive  information  furnished.     Ex- 
cept at   the   contractor's  risk,   no  purchase  order  shall  be  placed  for  any 
product  which  has  not  been  approved  by  the   contracting  officer, 

(c)  Final   Completjpn  Data.    -  There  shall   be  supplied- 3  complete 
sets  of  data,   each  separately  bound  in  a  leather  binder,    for  each  major  item 
of  equipment  furnished  and   installed  under  this   contract.      These  data   shall 
consist  of  all  necessary   instruction  bulletins,   complete  dra/zings,    complete 
parts   and  material    lists  positively  identifying  each  part,  manufacturer's 
recommendation  as   to  spare  parts,   and  all   other  necessary'  data. 

1-35.      PREFERENCE  FOR  DOMESTIC  AP.TiaES. 

(a)  7ith  reference   to  article  18  of  the   contract,   because   the 
materials  listed  below,  or  the  materials  from  ./hich    they  are  manufactured, 
are  not  mined,   produced,   or  manufactured,   as   the   case  may  be,    in  the  United 
States   in  sufficient  and  reasonably  available  comnercial   quantities  and  of 

a  satisfactory  quality,    their  use  in   the  work  herein  specified   is  authorized 
Vifithout  regard  to   the  country  of  origin: 

Platinum  Nickel  Asbestos 

Chromium  Rubber  China  Wood  Oil    (Tung  Oil) 

Cork  Teak  Wood  Balsa  Wood 

Jute  Silk  English  Ball   Clay 

Kaurigum  Sisal  English  China  Clay 

Lac  Tin  Natural    Copper-Nickel 

Asphalt  Aluminum  Alloy 

Diamonds 

(b )  Articles,  materials  or  supplies  manufactured  in  the  United 
States  and  containing  mercury,  antimony,  tungsten  or  mica  of  foreign  origin 
may  be  used  in  the  work  herein  specified  because  such  manufactured  articles, 
materials,  or  supplies  have  been  manufactured  in  the  United  States  sub- 
stantially all  from  articles,  materials,  or  supplies,  mined,  produced  or 
manufactured,  as  the  case  may  be,  in  the  United  States. 
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1-36.      INTERFERJENCC  IIIH   OTOER  COWTRACTORS.   -   Other  contractors   will 
perform  work   on   the   Uassena  Canal   Intake   Works   pertaining   to    instedling 
and   placing   electrical    and    operating   equipment.      In   addition    other  major 
work  will  be   undertaken   in   the  vicinity   of   the    Intake   Works   at  approximate- 
ly   the   same   time,   such  as    the  Long  Seult   Dam,    the  Long  Sault   Canal,    locks, 
powerhouses,    and   highway    relocations.     The   contractor  shall    not   interfere 
with  material,   appliances    or  workmen   of   the   United   States    or  of  any   other 
contractor  who  may   have   work  at   this   site.      As    far  as   practicable,    all 
contractors   shall   have  equal    rights   to   the   use    of   all    roads,    grounds,   and 
adjacent    river,   and   make   equitable   agreements   among   themselves   for  the   use 
of   temporary    railroads   and   highways.      In   case   of   disagreement   regarding 
such  use,    the  decision  of   the   contracting   officer  shbll   govern.      (See  Article 
13    of  the  contract.) 

1-37.      RESTORATION  OF  SITE.  -    Before  final  peyment   is  made,    the  con- 
tractor shall    remove   from  the   site,    without   expense   to   the   United   States, 
all    rubbish,   and   unused  materials   provided   by   him,    temporary    buildings,    and 
other  structures  erected  by  him,    shall  fill  all   holes   or  cavities  made   for 
his   convenience,    except  as   otherwise   provided,   and   shall   leave    the   whole   site 
in   good   order  and   condition,    all  as   required   by    the   contracting  officer. 

1-38.      WAGE  AND  LABOR   PROVISIONS. 

(a)  Pursuant  to  the  provisions  of  Article  17  of  revised  United 
States  Standard  Form  No.  23  the  following  wage  rates  have  been  determined 
by   the  Deportment   of  Labor: 

SCHg)UL£  OF  WAGE  RATBS 

Classification  yinimum  Rate  per  Hpur 

Blacksmith 
Blacksmith  Helper 
Bo  11  e  rmake  r 
Boilermaker  Helper 
Bricklayer 
Bricklayer  Tender 
Carpenter  (Skilled) 
Carpenter,   Apprentice,   1st  year 
Carpenter,    Apprentice,    2d  year 
Carpenter,   Apprentice,    3d  year 
Concrete  finisher  (Rough  concrete) 
Concrete   Form  Stripper 

Concreteman  (Puddle r,   Screeder,   Vibratorman 
4  Curing) 
Conveyor  Tender 
Deckhand   (Dredge) 
Dumpman   (Spotter  &  Orademan) 
Electrician 
Electrician   Helper 
Engineman   (Stationary   Power  Plants) 
Fireman 
Glazier 

Hooktender  (Concrete   Placement) 
Laborer  (Coamon) 

Laborer  (Dredge) 
Machinist 
Machinist  Helper 
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SaiEDULE  OF  WAGE  RATES    (Con'td) 

Classification  Minimum  Date  per  Hour 

Mason  (Stone) 

Mechanic 

Mechanic  Helper 

Millwright 

Motorman  (Dinky) 

Oiler 

Operators  of  Power  Equipmrnt: 

Air  Compressor  (over  750  c.f.m.) 

Air  Compressor  (750  c.f.m.  and  under) 

Air  Hammer  (Jackhammer,  Pavement  Breaker,  etc) 

Cement  Pump 

Concrete  Batching  Plant 

Concrete  Mixer 

Concrete  pump 

Core  Drill 

Crane,  (except  Gantry  Crane) 

Derrick 

Dragl ine 

Elevating  Grader 

GfTitry  Crane 

Grader  (Finish) 

Grader   (Rough) 

Grout  Machine 

Hoist 

Launch  Operator  (I50  H.P.  or  under) 

Pile  Driver 

Po  .'er  Sa' 

Pover  Scraper 

Pump  (100  H.P.  or  over) 

Pump  (under  100  H.P.) 

Screening  Plant 

Shovel 

Tractor  (under  J^   H.P.  without  attachments) 

Tractor  {^^   H.P.  and  over,  and  all  tractors 
with  attachments) 
Painter 
Pile  Drivennen,  Leadsmen,  Linesmen, 

Nozzlemen,  Winchmen 
Pipe  Fitter 
Pipe  Fitter  Helper 
Plasterer 
Plasterer  Tender 
Plumber 
Plumber  Helper 
Powderman 
Powderman  Helper 
Reinforcing  Steel  Worker 
Rigger 
Roofer 

Sheetmetal  Worker 

Signalman,  Concrete  Placement  (Phone  man) 
Structural  Steel  Worker 
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SCHEIXJLE  OF  WAGE   RATES        (Con'td) 

Qasalfi cation  Minimmn  Rate  per  Hour 

Structural   Steel  Worker  Helper 

Teamster   (2  up) 

Teamster  (4  up  or  more) 

Tool   Dresser 

Truck   Driver  (under  k  tons) 

Truck   Driver   (   4   tons   to   10   tons) 

Truck  Driver  (over  10  tons) 

Welder   (Certified  -  structural   steel) 

Welder  (Certified  -  other  than  structural   steel) 

Welder's  Helper 

(b)  Each  class  of  laborer  and  mechanic  specified  in   the  above 
schedule  shall   receive  not  less  than  the  minimim  rate  of  wages  specified 
therin,    except  that  deductions  from  wages  paid  may  be  made  as  required  by 
any  laws   now   or  hereinafter  in  force,    in   the   state  in  which   this  project 
is  situated,    calling   for  contributions  by   employees  from  earnings   to   funds 
maintained  in   the  administration  of  an  unemployment  compensation  law  under 
the  Social   Security  Act.      In   the  event  that   it  becomes  necessary    to  employ 
any  laborer  or  mechanic   whose  work  is  not  covered  by  any  of   the   classifica- 
tions  in  said  schedule,   he  shall   be  paid  not  less   than    the  prevailing  rate 
of  «ages   for   the  class  of  work  done  by  him.     Such   rate  shall   be  predeter- 
mined by   the   contracting  officer.      In  case  any  dispute  arises  as   to  what 
are   the  prevailing  rates  of  wages  for  work  of  a  similar  nature  which  can- 
not be  adjusted  by  the  contracting  officer,    the  matter  shall  be  referred 

to  the  Secretary  of  Labor  for  determination  and  his  decision  thereon  shall 
be  conclusive  on  all  parties  hereto. 

(c)  The  contractor  will  be  required   to   furnish  Identification 
badges  for  all "his   employees.     These  badges  will   show   the  employee's  photo- 
graph,  printed  name,   and  signature,   and  will  be  of  a  design  approved  by 
the  contracting  officer. 

(d)  The   contractor,   in  performing  the  work  required  by   this 
contract,   shall  not  discriminate  against  any  worker  because  of  race,   creed, 
color,   or  national   origin. 

(e)  The  contractor  agrees  that   the  provisions  of  paragraph  (d) 
above   vill  also  be    inserted   in  all   of  his  subcontracts.     For  the  purpose 
of    this  article  a   subcontract   is  defined  as  any  contract  entered   into  by 
the  contractor  with  any  individual,   partnership,   association,    corporation, 
estate,  or  trust,   or  other  business  enterprise  or  legal  entity,   which   in- 
volves performance,  wholly  or  in  part  at   the  site  of   the  work,   of  some 
part  of  the  work   to  be  performed  under   this  contract. 

1-39.      REPORTS  TO  DEPARTMENT  OF  LABOP.    -  The  contractor  will   report 
monthly,   and  shall    cause  all   subcontractors   to   report   in  like  manner,   with- 
in five  days  after   the  close  of  each  calendar  month,   on  forms   to  be   furnish- 
ed by   the  Department  of  Labor,    the  nimiber  of  persons  on   their  respective 
payrolls,    the  aggregate  amount  of  such  payrolls,    the  man  hours  worked,    and 
the   total   expenditures  for  materials.     He  shall    furnish   to   the  Departjnent 
of  Labor  the  names   and  addresses  of  all   subcontractors  on   the  Aork   at  the 
earliest  date  practicable,   provided  that  the  foregoing  shall  be  applicable 
only    to  work  at  the   site  of  the  construction  project.     -Copies  of  all   data 
furnished   the  Department  of  Labor  shall  be  promptly   furnished   the  contract- 
ing officer. 
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1-40.      INVOICES.   -   The  contractor  shall   furnish   the   contractine  officer 
with   copies  of  all    invoices  for  the  purchose  of  nuite rials,   supplies  and  plant 
in  connection  with    the  work   to  be  performed  under  these  specifications.      The 
contractor's  records   shall  be  subject  to   inspection  by   the   contracting  of- 
ficer  to   verify  the  accuracy  and   completeness  of   the   information  furnished. 

1-41.      COST  DATA.    -  Ttie  Government  will  keep  a   record  of  the  costs  of 
the  7/ork  performed  under  these  specifications  and   the    contractor  shall   per- 
mit  the   contracting  officer  to  have  access  to  his   timekeepinc,    invoices 
and  plant  records  for   this  purpose.      The   contractor  shall  also   furnish   the 
contracting  officer     ith  a  statement  of   the  initial    cost  and  di.te  of  pur- 
chase of  all   plant  used    in  connection  with  the  work. 

1-42.      ADJUS1!ffiJT  OF  CONTRACT  PPICE  BY  WASOU  OF  aiANGE  IN  FEDERAL, 
STATE  OR  LOCAL  TAXES.   -  The   contract  price  will  be  considered    to   include 
all   Federal,   State   and  locfd    ta>:es   imposed  prior  to  the  date  of  opening 
bids  and   applicable   to   the  undertaking.      If  any  privilege,   sales,    tjross 
receipts  or  other   tax  (exclusive  of  taxes  on  net  income  or  undistributed 
profits),   applicable  to  the  undertaking  and  payable  directly  by   the   con- 
tractor,   is   imposed  or  changed  after  the  date  of  opening  bids  by  Federal 
or  State  enactment,    then  the  contract  price  will   be   increased  or  decreased 
accordingly  and  any  amount  due  or  chargeable  against   the  contractor  as  a 
result   thereof  will  be   adjusted  on  payment  vouchers  as  separate  items. 

1-43.      SUBCONTRACTORS.   -  Subcontractors  and   their  employees   shell   be 
considered   to  be  employees  of  the  contractor  as   the  term  "employee"   is 
used   ii;  these  specifications. 

1-44*     SITE  OF  WORK.   -  The  term  "Site  of  the  Work",   as  used   in   these 
specifications  and  in  Articles  1?  and  19  of  the  contract,   will   embrace  all 
areas  wherein  field  operations  are  conducted  by  the  contractor  in  connection 
/.'ith   this  contract,   including  work  areas,   shops,  yards,   camps,   etc.,   ir- 
respective of  '.vhether  such  operatiag  areas  lie  within   the  limits  of  work 
areas  or  rights-of-way  shown  on  the  drawings. 

1-45-     ASSIGNMENT  OF  CLAIMS.   -  The  Act  of  October  9.   1940   (Public  No. 
811,   76th   Congress)   provides   that  Sections  3477  and  3737f   Revised  Statutes, 
shall    not  apply  to  any  case   in  which  the  moneys  due  or  to  become  due  from 
the  United  States,   under  a   contract  providing  for  payments  aggregating 
$1,000  jt  more,  are  assigned   to  a  bank,    trust  company,   or  other  financing 
institution,    including  any  Federal   lending  agency.     An  assignment  may  be 
made  under   this  contract,  pursuant   to   the  Act  of  October  9.   1940,   cited 
above,   and   subject  to    the  further  provision  stated  below: 

(a)  Any  assignment  shall    cover  all   amounts  payable  under*  this 
contract  and  not  already  paid  and   shall   not  be  made  to  more  then  one  party, 
except  that  any  such  assignment  may  be  made  to  one  party  as  agent  or  trustee 
for  two  or  more  parties  participating  in  such  financing. 

(b)  Any  claim  under  this   contract  which  may  be  assigned  may  be 
subject   to  further  assignment  to  a  bank,    trust  company,  or  other  financing 
institution,    including  any  Federal    lending  agency,   and  to   similar  further 
assignment;   provided,    that  any  such  assigaee  shall   file  written  notice  of 

the  further  assignment  together  with  a  true  copy  of   the  instrument  of  further 
assignment  with  the  contractor  and  also  as  provided   in  proviso  4  of  Section 
1   of   the  Assignment  of     Claims  Act  of  I940   (Public  No.   811,   76th  Congress) 
in  respect  of  original   assignment. 

(c)  No  assignee  shall  divulge  any   infonnation  concerning  the 
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contract,  or  contained   tnerein,   except   to  those  persona  necessarily  con- 
cerned with   the  transaction. 

(d)  Payments  to  an  assignee  of  any  claim  arising  under  this  con- 
tract shall  not  be  subject  to  reduction  or  set  off  for  any  indebtedness  of 
the  assignor  to  the  United  States  arising  independently  of   this  contract. 

1-46.      ADJUSTMENT  OF  PRICES  FOP  LABOR  AND  MATERIALS. 

(a)  Tbe  folio* ing  terms  u««d  hereafter  are  defined  as  follows: 

(1)  "Basic  hourly  earnings   index"   shall  be  determined  by 

adding  monthly  average  hourly  eemings   in  the  " ■   industry  as 

indicated  under  heading   *  '    in   the  monthly 

pamphlet    •Hourly  Wages  and  Labor  Baplcyment"   issued  by   the  Department  of 
Labor  for:      the  month  in  .vhich  contract   time  conmences,    the  five   (3)  months 
preceding  such  month,   and  the  six  (6)  months  succeeding  such  month;    and  then 
dividing  this   total  by  twelve   (12). 

(2)  "Basic  materials   index"   shall  be  determined  by  method 

in  (1)  above,   using  monthly  indices  for  item  ■ •   in 

the  monthly  pamphlet   "Wholesale  Prices"   issued  by  the  Department  of  Labor. 

(3)  "Monthly  labor  adjustment  index"   shall  be  determined 
from  monthly  average  hourly  earnings   identified  as   to  source  in  (1)   above 
as  follows:     Add   the  average  hourly  earnings  for  the  month  for  which  adjust- 
ment  is  being  made,    the   two  preceding  months  and   the   two   succeeding  months; 
and    then  divide  this  total  by  five   (5). 

(4)  "Monthly  materials  adjustment  index*   shall  be  deter- 
mined by  method   in   (3)  above,   using  monthly  indices   identified  as   to  source 
in  (2)  above. 

(3)     Above  contract   indices   in   (1),    (2),    (3).  and   (4y    shall 
be  computed   to  nearest  second  deci.-nal   place,   taking   the  decimal    point  as 
located  in  indices    issued  by   the  Departiaent  of  Labor.     When  third  decimal 
place  computes  to  3  o^  over,    the  figure   in  second  decimal   place  shall   be 
raised  to  next  higher  figure. 

(b)  (1)     Ibe  proportion  of   the  contract  price  represented  by 
labor,   subject  to  adjustment  in  price,    is  accepted  as  ___^__^^___^_^ 
per  cent  of   the  contract  price. 

(2)     The  proportion  of  the   contract  price  represented  by 

materials,   subject   to  adjustment  in  price,    is  accepted  as  

per  cent  of   the   contract  price. 

(c)    (1)     The  labor  cost  for  entire  contract   as  determined  in 
(b)    (1)  above   shall   .?ithin  thirty   (30)   days  after  receipt  of  notice  to 
proceed,   be  divided   into  monthly  labor  cost  quotas,   prepared  by   the  con- 
tractor and  subject  to  the  approval  of  tiie  contracting  officer,   for  each 
partial   or  whole  calendar  month  of  the  contract   time  beginning  with   the 
notice  to  proceed. 

(2)     The  materials  cost  for  entire  contiBCt  as  determined 
in   (b)   (2)  above  shall  be  similarly  divided  into  monthly  materials  cost 
quotas  within   (30)   days  after  receipt  of  notice   to  proceed. 

(d)  Adjustments  in  payments  shall   be  obtained  for  each  monthly 
cost  quota  as   follows:-  Multiply  monthly  cost  quota  by   the  appropriate 
monthly  adjustment   index,   divide  by   corresponding  basic   index,   and  sub- 
tract monthly  cost  quota.      The  result  shall  be  added   to  or  deducted  from 
pajTnents   to   the  contractor, 

(e)  (1)     If  the  time  for  performance  of  this  contract   is  legally 
extended  by   the   contracting  officer,    there  shall  be   immediately   set  up  by 
the  contractor,   subject    to   the  appixDval  by  the  contracting  officer,  new 
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monthly  cost  quotas  as  necessary.  These  new  monthly  cost  quotas  may  ex- 
tend back  as  far  as  any  month  for  ^hich  adjustments  in  payments  have  not 
been  completed,  but  the  total  of  the  new  quotas  shall  not  exceed  the  total 
of  the  old  quotas  for  which  adjustments  in  payments  have  not  been  completed. 

(2)  If  there  is  an  increase  or  decrease  in  the  work  origin- 
ally contemplated  under  this  contract,  there  shall  be  immediately  set  up  by 
the  contractor,  subject  to  the  approval  of  the  contracting:  officer,  neif 
monthly  costs  quotas  for  months  concerned. 

(3)  If  liquidated  damages  are  assessed  against  the  contrac- 
tor under  the  contract,  such  liquidated  damages  shall  not  be  considered  in 
making  adjustments. 

(f)  The  adjustment  payment  or  deduction  for  any  one  month  shall 
normally  be  included  with  next  partial  contract  payment  after  receipt  of 
Department  of  Labor  indices  for  such  month. 

(g)  The  acceptance  ajnd  final  payment  for  work  and/or  materials 
under  this  contract  shall  be  carried  out  as  else.vhere  provided  in  this 
Contract,  and  amounts  retained  for  the  protection  of  the  Government  during 
construction  shall  be  promptly  paid  upon  final  acceptance:   Provided,  how- 
ever, that  an  amount,  as  determined  by  the  contracting  officer,  for  pro- 
tection of  the  Government  in  adjustments  not  yet  completed,  shall  be  re- 
tained; and,  provided  further,  that  the  release  required  by  

will  contain  provision  excepting  such  adjustment  payments 


as  may  become  due  the  contractor, 

(h)  After  final  payment  for  basic  contractual  price  as  indicated 
in  paragraph  (g)  above  has  been  made,  adjustments  becoming  due  will  be  de- 
layed until  all  indices  necessary  for  completion  of  all  adjustments  under 
the  contract  are  available,  when  one  lump  payment  or  deduction  shall  be  made 
for  such  adjustments. 

(i)  In  case  the  final  adjustment  in  the  contract  price  results 
in  a  net  deduction  from  the  contract  price,  the  contractor  and  his  sure- 
ties shall  be  liable  for  the  amount  thereof  until  it  is  refunded  to  the 
Government, 

(j)  When  payment  obligations  under  the  contract  exceed  the  con- 
tract price  as  a  result  of  increases  in  labor  and/or  materials  costs  to 
the  extent  that  available  appropriations  are  exhausted,  the  Government 
reserves  the  right,  without  further  liability  to  suspend  further  work  under 
the  contract  for  the  account  of  the  Government  or  to  terminate  the  contract 
on  payment  of  contractual  obligations  incurred  up  to  the  point  of  termination, 

1-47.   FIN/I.  EXAMINATION  AND  ACCEPTANCE.  -  VThen  all  work  called  for 
under  this  contract  has  been  completed,  the  contracting  officer  will  make 
a  thorough  examination  of  the  same,  and,  if  it  is  found  to  comply  fully 
with  the  requirements  of  the  contract,  it  will  be  accepted  rjid  final  pay- 
ment will  be  made  in  accordance  with  the  previsions  of  Article  l6d  of  the 
contract. 

l-i|8.  APPROVAL.  -  This  contract  shall  be  subject  to  the  written 
approval  of  the  proper  authorities  to  be  designated  later  and  will  not  be 
binding  until  so  approved. 
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Speoirioatloasi   Uassoaa  Canal  latake  Worics 

SECTION  II 
COFFERDAMS  AW   DIVERSION 
2-01.   WORK  TO  BE  DONS.  - 

(a)  Gqgeral.  -  The  work  iacludod  under  this  section  oonsists  of 
all  work  required  to  divert  water  Into  the  new  oanal  to  the  Intake  Works  aad 
the  maintenanoe  of  an  uninterrupted  rio<ft   at  all  times.   The  prlnoipal  Itews 
of  work  are  (l)  the  oonstruotlon  and  maintenanoe  of  cofferdams,  (2)  diver- 
sion aad  regulation  of  the  flow  through  the  new  oanal,  ar¥i  (3)  unwatering 
and  maintaining  the  working  areas  free  from  water. 

(b)  Soope.  -  Unless  otherwise  spaoified  or  authorlxed,  all  work 
on  construction  which  forms  a  part  of  the  permanent  structure  shall  be  dona 
In  areas  free  from  water.   The  contractor  shall  construct  and  naintain 
cofferdams  across  the  old  canal  and  shall  furnish  and  maintain  all  necessary 
pumps  and  other  facilities  for  unwatering  and  keeping  the  working  areas  frea 
from  water.   On  completion  of  the  work  the  contractor  shall  remove  all  equip- 
ment and  temporary  structures  as  specified  herein,  dispose  of  all  debris, 
and  restore  the  work  area  to  a  neat  and  sightly  condition.   The  price  bid  for 
each  Item  of  work  shall  include  constructing,  handling,  placing,  maintaining 
and  operating  such  work,  and  furnishing  all  materials,  labor,  and  equipment 
required. 

2-02.   STAGES  OP  \TORK.  -  The  construction  of  cofferdams,  diversion  of 
the  water  and  unwatering  the  required  areas  shall  be  governed  by  the 
following  stages  of  work: 

(a)  First  Stage.  -  The  first  stage  will  be  the  excavation  for 
and  construction  of  the  spillway,  the  south  bulkhead,  the  first  two  monoliths 
of  the  north  bulkhead,  and  tha  training  walls.   In  the  spillway,  the 
concrete  around  the  gates  and  the  discharge  conduit  doflnstream  from  the  gates, 
as  shown  by  the  construction  joints  on  the  drawings,  will  be  omitted  in  the 
first  stage  in  order  that  the  openings  may  be  used  in  subsequent  diversion. 
Compacted  earth  fill  to  be  placed  during  the  first  stage  will  include  tha 
backfill  to  Elevation  210  around  the  north  bulkhead  and  in  baok  of  the  north 
training  walls,  all  the  backfill  at  the  south  end  of  the  structure,  and  part 
of  the  south  wing  dam  to  the  extent  that  suitable  material  is  available  from 
the  excavation. 

(b)  Second  Stage.  -  The  second  stage  will  include  the  excavation 
of  the  new  canal  upstream  and  downstream  from  the  concrete  structures,  as  much 
as  possible  being  done  in  the  dry.   Suitable  material  from  the  excavation  is 
to  be  used  in  the  construction  of  the  south  wing  dam.   The  last  part  of  the 
second  stage  will  ba  the  construction  of  rock  and  earth  fill  cofferda-as  across 
the  old  canal.   Ml  the  water  for  the  power  oanal  will  thus  be  diverted  through 
the  new  intake  structure,  and  the  cofferdams  will  later  form  the  toes  of  the 
north  wing  dam  slopes  across  the  present  channel.   The  completion  of  this 
stage  shall  coincide  with  the  co<Qpletion  of  stage  2  of  L^ng  Sault  0am.   (See 
paragraph  l-06  (b)  (l)  ). 

(c)  Third  Sta^e.  -  The  third  stage  will  be  the  excavation  for  and 
completion  of  the  remainder  of  the  north  bulkhead. 

(d)  Fourth  Stage.  -  The  fourth  stage  will  be  the  construction  of 
the  north  wing  dam,  complete,  and  completion  of  the  south  wing  dam  if  not 
previously  completed.   (See  paragraph  (b)  above.) 
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(o)   Pifth  Staf!;e.  -  The  fiix,..  Jtag©  #111  be  the  oonatruotion  of 
the  oonorete  discharge  oonduits  and  Installiition  oT  the  control  gates  and 
hoists.   (Fork  on  the  fifth  stage  will  be  undertaken  when  the  ivater  in  the 
St.  Lawrence  River  has  raised  high  enough  to  pass  the  required  power  canal 
flow  through  fewer  than  eight  bays  of  the  Intake  -Vorlca.   (See  also  para- 
graph 1-06  (b)  (1).)  Dewatering  of  auooessive  intake  bays  will  be  aooomp- 
lished  by  installing  stoplogs  upstream  and  downstream.   The  discharge  conduit 
will  then  be  completed  and  the  gates  installed. 

2-03.   COFFGRDA.JS.  - 

(a)  Creneral.  -  Rook  and  earth  fill  oofferdarjis  across  the  present 
power  canal  shall  be  oonstruoted  at  the  locitions  and  to  the  lines  shown  on 
the  ooatract  drawings.   Prior  to  placement  of  the  rook  fill,  the  soft  found- 
ation material  shall  be  excavated  as  stated  in  paragraph  3-O6  (a)  (2).   The 
rock  and  earth  fill  shall  be  placed  by  dumping  in  a  manner  satisfactory  to 
the  contracting  officer.   The  earth  fill  mnterial  may  be  obtiined  from  the 
borrow  area  shown  on  the  drawings  at  the  locitions  directed  by  the  contract- 
ing officer.  Rock  fill  may  be  obtained  from  required  excavation  and  borrow 
pits.   Fifty  percent  of  the  rock  fill  material  shall  be  pieces  weighing  over 
150  pounds. 

(b)  Measurement  and  Payment.  -  Measurement  for  payment  will  be 
made  between  the  foundation  line  and  the  lines  shown  on  the  drawings.   Pay- 
ment for  hauling  and  placing  earth  fill  will  be  made  at  the  contract  unit 
prioe  per  cubic  yard  for  "Earth  Fill;  Cofferdams."   Payment  Tcr  furnishing  and 
placing  rock  fill,  regardless  of  source,  will  be  nade,  at  the  contract  unit 
price  per  cubic  yard  for  "Rock  Fill;  Cofferdams". 

2-0/|.   UASSBMA  CANAL  RELOCATION.  -  Excavation  for  the  new  canal  as 
specified  in  paragraph  3-O6  (a)  (2)  shall  be  started  following  the  completion 
of  the  first  stage  construction  of  the  intake  structure  and  completed  prior 
to  the  closing  of  the  present  intake  by  the  cofferdams.   As  much  as  possible 
of  the  excavation  shall  be  finished  and  riprap  placed  before  the  opening  of 
the  canal  for  passage  of  water.   Suitable  material  from  the  excavation  may  be 
placed  directly  in  the  wing  dans  of  the  Intake  structure.   Payment  for  this 
Afork  will  be  made  as  provided  in  paragraph  3-07« 

2-05.   UNlATERlNa.  - 

(a)  General.  -  The  area  enclosed  by  the  cofferdans  shall  be  un- 
watered  by  suitable  pumps  furnished  by  the  contractor  prior  to  construction 
of  the  north  wing  dan.   All  other  work  ^reas  shall  also  be  unwatered  by 
pumping  in  order  to  maintain  them  free  from  water  insofar  as  possible.   The 
inflow  of  water  from  Dodge  Creek  into  the  excavation  area  of  the  diversion 
canal  shall  be  removed  by  pamping  to  insure  as  dry  a  condition  as  possible 
for  construction  purposes. 

(b)  Payment.  -  Payment  for  unwatering  will  be  made  at  the 
contract  luiup  sum  price  for  "Un.vatering  Foundations." 

2-06.   REGULATION.  - 

(a)   General.  -  From  the  tine  of  closure  of  the  old  canal  in  the 
second  stage  to  the  completion  of  the  fourth  stage  the  contractor  will  be 
required  to  regulate  as  directed,  the  discharge  of  water  through  the  spill- 
way.  This  shall  be  done  by  placing  or  removing  stop  logs  so  as  to  maintain 
the  proper  level  in  the  power  canal.   During  the  fifth  stage  and  until 
completion  of  the  job,  regulation  will  be  obtained  by  automatic  operation  of 
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tho  gatos  where  they  have  been  iastalled.  or  by  atop  logs  vhere  the  gates 
have  not  been  instilled,  as  directed  by  the  oontraotlng  offioer. 

(b)  Payment.  -  No  separate  payment  will  be  aade  for  regulating  the 
discharge  of  water  through  the  spillway,  but  the  cost  of  such  worlc  shall  be 
included  in  other  contract  prices. 

2-07.   STOP  LOGS,  - 

(a)  Downstream   Stop  Logs.    -  Before   the   start  of    the    fifth 
construction  stage   the   contractor    shall    furnish  and    place    the   downstream  atop  logi 
in   the   slots   or    in  storage,    as  directed  by   the   contracting  offioer,    (See 
paragraph   11-16    (a).) 

(b)  Temporary  Upstreeim  Stop  Logs.    -     The  contractor    shall 
furnish  and   attach  the   timbershea thing  to    each  of   the    steel    frames   furnished 
by   the   Government   (See   paragraphs   7-06  and    11-15    (b))»      This   woric    shall   be 
oooplete  before   the   start  of  the   second  coostruotion   stage. 
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Specifications t  Ifcssena  Canal  Intake  Works 

SECTION  III 
EXCAVATION,  FOUNDATIOi:  PREPARATION,  A^D  GROUTING 

3-01.  CIEARING  AND  GRUBBBJG. 

(a)  Clearing*  -  The  entire  work  areas  as  shown  on  the  contract 
drawing,  sheet  No.  2,  shall  be  cleared  as  specified  below. 

(1)  Foundation  and  Borrow  Areas,  -  The  excavation  areas  for 
the  canal  and  embankments  and  the  borrow  areas  shall  be  cleared  of  all 
trees,  stumps,  brush,  fences,  buildings,  and  any  other  objectionable  material 
or  structures. 

(2)  Spoil  Areas.  -  In  areas  to  be  covered  by  spoil,  trees 
shall  be  cut  off  at  elevations  not  hi{^er  than  4  feet  below  the  top  o  the 
spoil  dump. 

(3)  Reservoir  Areas.  -  Areas  upstream  from  the  Intake  Works, 
within  the  limits  indicated  on  the  drav/ing,  and  below  elevation  250,  shall  be 
cleared  of  trees,  brush,  fences,  buildings,  and  any  other  objectionable  ma- 
terials or  structures.  All  trees  shall  be  cut  off  2  feet  above  the  ground  sur- 
face except  that  no  stumps  shall  remain  above  elevation  230.  Where  trees  sti  nd 
on  ground  between  elevation  23O  and  2^0  they  shall  be  cut  off  flush  -.vith  the 
ground. 

(4)  Other  Areas.  -  Other  areas  not  included  in  the  above  with- 
in the  work  areas  shovm  shall  bf^  cleared  only  to  the  extent  necessary  for  the 
contractor's  camp,  storage  areas,  shops,  plant,  and  the  conduct  of  the  work. 

(b)  Grubbing.  -  Foundation  areas  for  the  embankments  shell  be  grub- 
bed of  all  stumps,  perishable  material,  and  roots  greater  than  1^  inches  in 
diameter  to  a  minimum  depth  of  four  feet  below  the  original  ground  surface. 

(c)  Disposal.  -  All  trees,  stiuiips,  roots,  brush,  falling  timber, 
buildings,  and  other  debris  cleared  within  the  areas  indicated  above  shall  be 
burned,  buried  in  spoil  areas,  or  otherwise  completely  removed  from  the  site 
to  the  satisfaction  of  the  contracting  officer.  Disposal  in  the  river  or 
canal  of  trees,  stumps,  roots,  and  other  haraful  ..iaterial  will  not  be  peimit- 
ted,  and  no  material  shall  be  piled  where  it  may  be  washed  away  by  high  water. 
The  contractor  shall  be  responsible  for  any  darna^e  done  by  fire,  and  shall  at 
no  time  leave  a  fire  anattended  until  it  has  been  fully  extinguished. 

(d)  Measurement  and  Payment.  -  No  separate  pa:,-ment  will  be  made 
for  clearing  and  grubbing  but  the  costs  for  such  work  shall  be  included  in 
the  contract  priced  for  other  items  of  work. 

3-02.  EXCAVATION  REliiUIRmiOTS. 

(a)  Excavation  and  stripping  shall  be  carried  to  the  lines  and 
grades  shovm  on  the  drawings  or  as  directed  by  the  contracting  officer.  Ex- 
cavcition  and  foundation  preparation  for  the  various  sections  of  the  concrete 
structures  and  wing  dams  shall  be  performed  in  accordance  with  paragraph  3-06, 
3-08,  3-09,  and  3-IO  of  these  specifications,  or  as  otherwise  directed  by  the 
contracting  officer. 

(b)  Borrow  Pits,  -  The  designated  borrow  areas  to  obtain  embank- 
ment materials  are  indicated  on  the  dra?7ings  (see  paragraph  l-lo).   It  is 
estiiaated  that  in  the  designated  borrow  areas  and  in  the  required  excavation 
there  is  sufficient  quantity  of  suitable  material  for  the  compacted  fill  sec- 
tions of  the  anbankiaents ,  but  if,  in  the  opinion  oi    the  contracting  officer, 
additional  borrow  pits  are  required,  they  will  be  furnished  without  cost  to  the 
contractor.   Within  the  limits  of  the  boriOw  area  indicated  on  the  drawing 
there  exists  a  small  superficial  deposit  of  sand  and  gravel.  (See  paragraph 
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3-07(a)(2)). 

(c)  Rock  Sources.  -  l^e  contractor  shall  furnish  all  rock  for  rip- 
rap and  rock  fill  required  in  eiceaa  of  that  obtained  from  the  excavations  at 
the  site. 

3-03.  CHARACTER  OF  MATERIALS  TO  BE  EXCAVATED.  -  The  location  and  logs 
of  borings,  test  trenches,  and  test  pits  referred  to  in  paragraph  1- 18(a)  made 
by  the  United  States  to  determine  the  character  of  materials  to  be  encountered 
and  removed  or  to  be  used  in  the  permanent  structures  are  shown  on  the  drawing 
or  are  available  for  inspection  at  the  U.S.  Engineer  Office,  Massena,  New  Ycrk. 
Ttie  Utiited  States  does  not  guarantee  that  other  materials  will  not  be  en- 
countered nor  that  the  proportions  of  the  several  materials  will  not  vary 
from  those  indicated  by  the  explorations,   (see  paragraph  1-I8(a)), 

3-04.   EXCAVATION  IN  BORROW  PITS  AND  STOCK  PILES. 

(a)  Borrow  Pits.  -  T^e   contracting  officer  will  specify  the  location 
at  which  borrow  excavation  will  be  made  within  the  borrow  areas.  The  speci- 
fied areas  shall  be  cleared  and  grubbed  as  stated  in  paragraph  3-OI,  and  strip- 
ped to  a  depth  of  18  inches  or  as  otherwise  directed  by  the  contracting  officer. 
All  materials  from  stripping  shall  be  finally  disposed  of  in  the  excavated  por- 
tions of  the  borrow  areas  or  used  in  Class  III  fill,  llie  depths  of  cuts  and 
lifts  and  the  disposition  of  the  excavated  materials  may  require  the  contractor 
to  change  the  locations  and  depths  of  his  excavating  operations  whenever  such 
change  is,  in  the  opinion  of  the  contracting  officer,  necessary  to  obtain  the 
proper  quality  of  mcterial.  The  excavations  shall  be  worked  so  that  the  ma- 
terials are  mixed  in  the  process  cf  excavation.  Excavation  within  the  borrow 
pits  shall  be  in  a  manner  to  produce  drainage  of  the  meter ial  if  the  ground  wa- 
ter table  is  above  the  elevation  of  the  excavation.  After  the  excavation  is 
completed,  excavated  surfaces  shall  be  graded  to  a  smooth  and  pleasing  ap- 
pearance as  directed  by  the  contracting  officer  and  each  borrow  area  shall  be 
so  graded  that  the  final  surface  area  shall  blend  into  the  surrounding  topo- 
graphy and  all  surface  water  will  readily  drain  therefrom,  (see  also  paragraph 
I-I6).  The  contractor  shall  construct  and  maintain  all  connecting  rr^ds  re- 
quired from  the  borrow  areas  to  the  place  of  disposal. 

(b)  Stock  piles.  -  Rock  materials  from  stock  piles  shall  be  ob- 
tained in  a  manner  satisfactory  to  the  contracting  officer.  After  the  exca- 
vation of  the  stock  pile  of  rock  is  completed,  the  remainder  of  the  material 
shall  be  gathered  and  neatly  piled  as  directed  by  the  contracting  officer. 

3-05.  CUSSIFICATION  OF  FOUNDATION  AND  CANAL  EXCAVATION. 

(a)  Rock  Excavation.  -  All  bedrock  required  to  be  excavated  which, 
in  the  opinion  of  the  contracting  officer,  cannot  be  removed  without  contin- 
uous and  systematic  biasing,  and  all  boulders  and  loose  rock  two  cubic  yards 
in  vDlune  or  greater  will  be  classed  as  rock  excavation. 

(b)  C^ntnnn  Excavation.  -  All  other  material  will  be  classified  as 
common  excavation.  Including  boulders  and  loose  rock  less  than  two  cubic 
yards  in  volune,   (See  paragraph  3-07(b)). 

3-06.  REMOVAL  AND  DISPOSAL  OF  EXCAVATION. 

(a)  Removal.  -  All  materials  shall  be  removed  to  the  lines  and 
grades  as  indicated  on  the  drawings,  or  as  otherwise  required  by  the  contrac- 
ting officer.  (For  the  limits  of  each  structure  listed  below  see  paragraph 
I-03  and  the  drawings  forming  a  part  of  these  specificetaons). 

(1)  Excavation  for  Concrete  Structures.  -  Excavation  for  the 
concrete  structures  shall  be  carried  to  a  satisfactory  firm  foundation  as 
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detenninod  by  the   contracting  officer  after  completion   of  sub-surface  ex- 
plorations.     The   firm    rock  line   shown   on   the  drawings    is    only   approximate 
and   is  not  guaranteed.      Should   actual  firm  rock  be  encountered  at  a  higher 
or  lower  elevation   than   the  approximate   firm   rock   line   shown    on   the  draw- 
ings,   no   change  will   be   made    therefor   in   the   contract    unit   prices. 

(2)    Excavation   for  the   Canal.    -   Earth   excavation   for  the 
canal   shflll   be   conducted   in  a  manner  to   obtain   suitable   earth  fill  material 
for  the  south  wing  dam.     During  the  first  stage   of   excavation,   all   the  ma- 
terial  above   the  water  line  and  between   the  end   plugs    of   the    canal   shall  be 
excavated.     Areas  from  which  suitable   earth  fill  materials   may   be   obtained 
for  embankments  shall   be  stripped  as  directed  by    the   contracting   officer. 
The  depths    of   cuts  and  lifts  and  disposition   of  the  excavated   materials 
may    require   the   contractor  to   chemge  the  location  and    depths   of  his   exca- 
vating  operations  whenever  such   change   is,    in  the   opinion   of   the  contract- 
ing  officer,   necessary   to   obtain   the   proper  quality    of  material.     The  ex- 
cavation  shall  bo  worked   so   that   the  materials  are  mixed    in   the  process   of 
excavation . 

^3)     Excavation  for  Binbankments .  -  Embankment  areas   shall 
be  stripped   and  excavated   to  lines  and  grades,   and   slopes   as   shown    on   the 
contract  drawings   or  as  directed   by   the   contracting   officer.     The  contrac- 
tor shall  unwater  all  excavation  nreas  to  produce  a  dry   condition  suitable 
for  placing  embankment  as  determined  by   the   contracting  officer.     Explora- 
tions  indicate   that   it  will  be  necessary   to   remove   silt  &  clay  deposits    in 
the    channel   area  for  the  north  wing  dam   (including   cofferdams)   foundation, 
certain  areas  for  dike  foundation.     Should  excavation  be   required  to  a 
higher  or  lower  elevation  than   that   indicated   on   the  drawings,   as  determined 
by  the  contracting  officer,    no  change  will   be  made  therefor  in   the   contract 
unit  prices. 

(b)     Disposal.     -  The   foundation  excavation  materials  shall   be  dis- 
posed  of  as  follows   unless   otherwise  directed  by    the  contracting  officer. 

(1)  Materials  Sxcavated  for  Canal    and   Concrete  Structure.   -   All 
material  excavated   for  the   construction   of   the  canal   and   concrete   structure 
which   is   suitable  for  earth  embankments,    as  determined   by   the  contracting 
officer,   shall  be   placed  directly   in   the  earth  sections   of   the  south  wing 
dam  as   backfill  around   the  concrete  structures.     All  material^  not  suitable 
for  backfill  and  the  embankments   of  the  wing  dam  shall  be  disposed   of   in 

th"   spoil  area  shown   on  the   contract  drawings    in  a  manner  and    to  an  elevation 
satisfactory   to  the   contracting  officer. 

Rock  obtained  during  the  excavation  for  concrete  structures  which 
passes   the  specifications   for  Class  A  and   Class  B   riprap   (see  paragraph 
4-08)   or  for  cofferdams   shall  be  placed  directly   in   the   rock  fill  sections 
of  the  wing  dams  and/or  in  stock  piles. 

(2)  Material   flixcavated  for  Embankments.   -   Material   excavated 
from  foundation   areas  for  the  embankments   (see  paragraph  4-01)  and  determined 
usable  by   the  contracting  officer  shall  be  placed  directly    in   the   earth 
sections   of   the  wing  dams    in  accordance   witn  the  specifications  stated   in 
Section  IV.      All  material    excavated   and  determined  waste   by   the  contracting 
officer  shall  be   placed   in   spoil  areas   shown   on   the   plans   or  as   approved   by 
the  contracting   officer. 

3-07.      MEASURfiM£Nr   AND  PAYMENT  FOR  EXCAVATION, 
(a)     Measurement. 

(1)     A  survey   of   the  channel   site  and  ground  surface   for 
foundation   and    canal  excavation   will   be  made   prior  to   commencement   of  work 
and  measurements   of   excavation  will  be  based  on  this   survey   and   on  the 
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clAsaificationa  specified  in  paragraph  3-^5*     Measuroment  for  eoomon  ex- 
cavation will  be  made  between  the  ground  surface  and  the  slope  and  grade 
lines  shown  on  the  drawinga  or  as  modified  by  the  contracting  officer,  or 
to  the  natural  rock  surfaces  encountered  in  such  excaTation. 

(2)  A  survey  of  all  borrow  areas  for  earth  fill  will  be 
made  prior  to  the  reuioval  of  material.  Measurauent  of  excavation  for 
embankuent  materials  for  payment  will  be  based  on  this  anrrej,   and  a  final 
survey  of  the  completed  excavation.   If  the  contractor  removes  the  super- 
ficial deposit  of  sand  and  gravel  mentioned  in  paragraph  3-02(b)  for  other 
sections  of  the  embankment,  the  survey  will  be  made  after  such  material  is 
reiaoved.  No  separate  payment  for  excavating  sand  and  gravel  will  be  m^de. 

(3)  Measurement  for  rock  excavation  will  be  made  for  the 
actual  quantity  excavated  within  the  slope,  structure,  end  grade  lines 
shown  on  the  drawings,  or  such  modifications  of  these  lines  as  directed 

by  the  contracting  officer.  No  payment  will  be  made  for  any  rock  excavation 
carried  below  or  beyond  these  lines  by  unnecessary  drilling  and  blasting 
and  all  rock  thus  removed,  shall  be  replaced  with  concrete  at  the  expense 
of  the  contractor. 

(4)  The  excavation  slope  lines  shown  on  the  drawings  do  not 
represent  actual  slopes  necessary  and  are  not  guaranteed  ty  the  Government 
as  safe  slopes  for  making  the  required  excavations.  Tte  actiial  slopes  re- 
quired for  safety  shall  be  determined  by  the  contracting  officer  and  may 

be  greater  or  less  than  shown. 
(b)  payment. 

(1)  ^yment  for  all  required  foundation  excavation  shall 
include  the  cost  of  stripping  and  excavating,  transporting  and  disposal 
as  required  under  paragraphs  3-01  ^^   3-0^  ^^   will  be  made  at  the  res- 
pective contract  unit  prices  per  cubic  yard  for  "Kxcavatioi:;  Common',  and 
■Excavation;  Rock". 

(2)  payment  for  contaon  excavation  which  in  the  opinion  of 
the  contracting  officer  cannot  be  reaioved  by  a  2i  cubic  yard  power  shovel 
without  continuous  and  systematic  blasting  will  be  made  at  twice  the 
contract  unit  price  per  cubic  yard  for  "^cavation;  Connon". 

(3)  payment  for  all  earth  ecabankment  materials  excavated 
frcxa  the  borrow  pits  including  material  stripped  from  the  sxirface  will  be 
made  at  the  contract  unit  price  per  cubic  yard  for  "Excavation,  Borrow", 
irtiich  unit  ptice  shall  include  all  costs  of  draining,  excavating,  trans- 
porting and  dumping  the  suitable  fill  material  in  the  ainbankments;  and 
the  disposal  of  the  stripping  material,  and  the  cost  of  all  operations 
attendant  thereto. 

(4)  No  separate  payment  will  be  made  for  rock  excavation 
frcan  stockpiles. 

3-08.  FOUNDATIOJ  PREPARATION  -  ROCK.  -  Foundation  excavation  for 
the  concrete  structures  shall  be  carried  to  the  lines  and  grades  as  in- 
dicated on  the  plans  and/or  to  sound,  firm  ledge  rock,  free  from  open 
horizontal  seams  or  disintegrated  portions.   Blasting  against  surfaces 
which  will  form  the  final  surface  will  not  be  permitted,  see  paragraph 
3-10.  The  foundation  shall  be  prepared  by  barring,  picking,  wedging,  or 
similar  methods  wliich  will  leave  the  rock  of  the  foundation  in  an  en- 
tirely sound  and  unshattered  condition.  Ite  surface  of  the  rock  shall 
be  left  clean  and  rough  to  provide  a  proper  bond  between  the  rock  and  the 
concrete.  All  water  shall  be  removed  from  the  final  foundation,  which  shall 
be  oKDistened  as  rey,uired  by  the  contracting  officer  prior  to  initial  place- 
ment of  grout.  The   contractor  will  be  required  to  drill  exploratory  core 
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holes  as  described  in  pti:-egraph  ^-12   in  the  foundation  to  detenaine  the  suit- 
ability of  the  bedrock.  Payment  for  foundation  preparation  will  be  included 
in  payment  for  rock  excavation. 

3-09.   LBIE  DRILUIJG. 

(a)  The  vertical  rock  faces  indicated  on  the  drawings  or  as 
otherwise  required  by  the  contracting  officer  shall  be  made  with  a  channeling 
machine,  by  drillins  and  broachiiitj  or  by  close  line  drilling.  Rock  excavation 
adjacent  to  channeled  faces  shall  be  removed  in  shallow  lifts  and  short  sec- 
tions, and  the  channeled  face  reiiainins  shall  be  of  undisturbed  rock. 

(b)  Measurement  for  line  drilling  will  be  made  along  the  vertical 
surfaces  indicated  on  the  drawings  or  established  by  the  contracting  officer. 
Payment  for  channeling,  drilling  and  broaching  or  close  line  drilling  will  be 
mad.:  at  the  contract  unit  price  per  square  foot  of  vertical  surface  for  "Line 
Drilling".  Pay.aent  for  the  rock  reaioved  will  be  made  as  specified  in  para- 
graph 3-07. 

3-10.  BIASTING  FOR  EXCAVATION.  -  Blasting  will  be  permitted  only  when 
proper  precautions  are  taken  for  the  protection  of  all  persons,  the  work  and 
property,  and  any  damage  done  to  the  work,  or  property  by  blasting  shall  be 
repaired  by  the  contractor  at  his  own  expense.  Caps  or  other  exploders  or 
fuses  shall  in  no  case  be  stored  or  kept  in  the  same  place  in  which  dynamite 
or  other  explosives  are  stored.  All  operations  of  the  contractor  in  cc-inection 
with  the  transportation,  storage  and  use  of  explosives  shall  be  subject  to  the 
approval  of  the  contracting  officer,  and  the  contractor  shall  be  liable  for  all 
injuries  or  deaths  of  persons  or  damage  to  property  caused  by  blasting  or  ex- 
plosives. All  necessary  precautions  shall  be  taken  to  preserve  the  rock  out- 
side the  lines  of  excavation  in   sound  condition.  Blasting  may  be  done  only  to 
the  depth »  amount  and  extent  approved  by  the  contracting  officer.  Approval  of 
the  aethod  of  blasting  by  the  contracting  officer,  as  specified  in  this  sub- 
paragraph will  not  relieve  the  contractor  of  his  responsibility  in  blasting 
operation,  and  no  payment  will  be  made  foi-  any  rock  required  to  be  excavated 
outside  of  the  limit  lines  indicated  on  the  drawings  or  belcow  the  grade  lines 
established  in  the  field,  or  modifications  thereof  directed  by  the  contracting 
officer,  solely  due  to  injury  caused  by  the  overshooting,  improper  blasting  cr 
carelessness  on  the  pert  of  the  contiactor,  and  all  rock  thus  removed  shall  be 
replaced  by  concrete  at  the  expense  of  the  contractor,  including  the  payment 
for  all  cement  used  in  such  concrete  and  furnished  by  the  United  States,  No 
blasting  shall  be  done  within  one  hundred  (100)  feet  of  concrete  which  has 
been  in  place  less  than  seven  (7)  days. 

3-11.  DRILUOT  EXPLORATORY  AND  GROOT  HOLES. 

(a)  General.  -  For  the  purpose  of  canvassing  bids,  the  approximate 
extent  of  a  tentative  program  for  drilling  exploratory  and  grout  holes  is  out- 
lined in  these  specifications.  The  Government  reserves  the  ra^ht,  however, 

to  alter  the  location  and  depth  of  the  exploratory  and  grout  holes,  and  no 
change  will  be  allowed  in  the  contract  unit  prices  becauee  of  such  alteration. 
The  contractor  shall,  at  the  proper  contract  unit  prices,  drill  exploratory 
and  grout  holes  at  such  locations  and  at  such  inclinations  not  to  exceed 
twenty  (20)  degrees  from  the  vertical,  and  such  depths,  subject  to  the  limi- 
tations hereinafter  specified,  as  may  be  required  by  the  contracting  officer. 

(b)  Lfethod  of  Rock  Core  Drilling.  -  Core  drilling  throu^  rock 
shall  be  done  with  standard  core  drilling  equipment  using  diamond  or  alloy 

bits  designed  to  furnish  complete  standard  cores  a  lainimum  of  2  inches  in 
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dlaneter  ffom  holes  3  inches  in  diameter.  The  contractor  shall  run  his  drills 
at  such  speed  as  will  insure  satisfactory  core  recoveries,  and  the  contractiig 
officer  may  require,  without  compensation,  the  redrilling  of  those  holes  from 
which  the  cores  are  unsatisfactory  if  the  contractor's  operations  are  at 
fault. 

3-12.   EXPIDRATCRY  CORE  HOLFS. 

(a)  General.  -  The  foundation  area  to  be  covered  by  the  concrete 
structures  and  areas  adjacent  thereto  shall,  after  removing  overburden,  be 
further  explored  by  rock  core  drilling  as  specified  in  paragraph  3~11«  ^® 
layout  of  holes  shall  be  as  directed  by  the  contracting  officer.  These  holes 
in  the  foundation  rock  are  intended  to  determine  the  location  of  suitable  rock 
for  the  foundation  of  the  structure  and  wing  dams.  Concreting  shall  not  be 
comnenced  in  any  section  until  after  the  contractor  has  received  written  ap- 
proval of  the  foundation  for  placing  concrete  for  each  inonolith. 

(b)  Rock  Cores.  -  Core  boxes  for  storing  the  2-inch  cores,  see 
paragraph  3-ll(^)t  shall  be  furnished  at  the  site  by  the  contractor.  Ite  cost 
of  the  boxes  and  spacers  shall  be  included  in  the  contract  prices.  All  saoiples 
shall  be  in  the  custody  of  the  contractor  until  transported  from  the  site  by 

a  representative  of  the  contracting  officer,  and  while  in  his  custody  shall  be 
protected.  All  boxes  shall  be  of  pine  of  similar  soft  lumber  of  light  weight, 
non-warping  and  capable  of  holding  screws  without  splitting.  They  shall  be 
neatly  and  3Ubstan*:ially  constructed  with  suitable  partitions,  with  the  top  <f 
the  box  hinged  and  with  suitable  hasp  fasteners,  partitions  in  the  boxes  shall 
run  lengthwise,  be  securely  fastened  and  shall  be  approxinoately  1/8  inch 
farther  apart  than  the  diameter  of  the  rock  core  to  be  placed  in  the  box. 
Si)acers  to  separate  the  rock  core  obtained  by  each  run  shall  be  soft  wooden 
blocks  to  fit,  between  the  core  box  partitions  and  Ij  inches  in  length.  The 
core  boxes  shall  be  of  uniform  size  4  feet  in  length  and  approximately  12 
inches  in  width,  and  shall  meet  with  the  approval  of  the  contracting  officer.  . 
All  cores  shall  be  neatly  arranged  in  the  sequence  in  which  they  are  reaoved 
from  the  hole,  and  shall  be  properly  identified. 

(c)  Filling  rith  Grout.  -  All  exploratory  core  holes  shall  be  filled 
with  grout  consisting  of  s^nd  and  cement  of  such  mixture  as  determined  by  the 
contracting  officer.  Sand  for  grouting  shall  be  as  specified  in  paragraph  3- 
13(e).  The  holes  shall  be  filled  with  grout  by  means  of  equipment  for  pres- 
sxire  grouting  as  described  in  paragraph  ^-12{^)»     In  filling  the  exploratory 
core  holes  no  leakage  tests  are  required  and  the  hole  being  filled  shall  not 

be  sealed. 

(d)  Payment «  -  All  measurements  for  payment  shall  be  made  by  or  in 
the  presence  of  an  authorized  representative  of  the  contracting  officer. 
Holes  will  be  measured  for  payment  for  the  number  of  linear  feet  drilled  from 
the  rock  surface  to  the  bottom  of  the  hole,  payment  will  be  made  at  the 
contract  unit  price  per  linear  foot  for  "Drilling  3- inch  Exploratory  Holes", 
which  payment  per  linear  foot  for  this  shall  include  all  work  in  connection 
with  drilling,  core  recovery,  core  boxes,  end  storage  at  the  site,  and  for 
mixing  and  placing  the  grout  filling.  Cement  will  be  furnished  by  the  Govern- 
ment and  the  sand  will  be  paid  for  at  the  contract  unit  price  per  cubic  foot 
for  "Saoi  in  Grout".  ' 

3-13.  PRESSURE  CLOUTING  FOUNDATION. 

(a)  General.  -  A  grout  curtain  cut-off  shall  be  provided  as  shown 
on  the  plans,  '^"his  shall  be  done  by  pressure  grouting  a  line  of  holes  drilled 
frcm  the  floor  of  the  grouting  gallery  in  the  north  and  south  bulkheads  and  throu^ 
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the  base  of  the  spillway.  All  grouting  shall  be  done  before  the  area  of  the 
section  being  grouted  is  flooded.  The  holes  through  the  concrete  may  be  ob- 
tained by  percussion  drilling  or  by  placing  4  inch  pipe  prior  to  concreting. 
Where  drilling  of  the  wing  dam  areas  passes  through  overburden  on  the  rock, 
4-inch  iron  pipes  must  be  jirovided  so  that  drilling  and  grouting  uiay  be 
Coxried  on  without  disturbing  the  cverburden.  These  pipes  must  be  filled  with 
grout  and  left  in  place  after  grouting  is  cocipleted.  The  core  drilling  shall 
be  performed  and  2-inch  cores  recovered  as  specified  in  paragraj^i  3-II,  The 
contracting  officer  may  require  approxiaately  ^0   percent  of  the  cores  from 
grouting  holes  to  be  preserved  and  stored  in  core  boxes.  The  core  boxes  shall 
be  constructed  and  cores  stored  as  specified  in  paragraph  3-12(b).  Payment  for 
core  boxes  in  which  cores  from  grout  ng  holes  are  stored  will  be  made  as  a 
separate  item.  The  contractor  will  be  required  to  protect  the  concrete  sur- 
faces during  all  drilling  and  grouting  operations  and  no  separate  payment 
will  be  made  for  such  protection,  \7hen  the  drilling  of  each  hole  has  been 
completed,  the  hole  shell  be  protected  from  being  clogged  or  obstructed  until 
it  is  grouted.  Any  hole  that  becomes  closed  or  obstructed  prior  to  grout- 
ing shall  be  opened  up  to  the  satisfaction  of  the  contracting  officer,  and  no 
separate  payment  will  be  made  therefor. 

(b)  Pressure  Testing.  -  Before  any  hole  is  grouted  it  shall  be 
pressure  tested  with  water  for  leakage  at  intervals  of  10  feet  throughout  the 
full  depth  of  the  hole.  The  contractor  shall  furnish  the  necessary  equipment 
and  make  the  tests.  Ite  equipment  shall  provide  capacity  sufficient  to  test 
the  grout  holes  at  pressure  up  to  150  pounds  per  square  inch.  A  suitable 
gage  shall  be  installed  in  the  pressure  line  at  the  hole  being  tested  so  that 
pressures  in  the  hole  will  be  indicated  at  all  ti:nes.  A  viater  meter  reading 
directly  to  0.1  cubic  foot  per  minute  shall  be  installed  in  the  pressure  line 
to  measure  the  leakage  from  the  hole.  The  pressure  shall  be  varied  with  the 
depth  at  the  direction  of  the  contracting  officer.   Frorr:  the  test  results, 
the  contractor  shall  furnish  information  indicating  the  location  and  amount 
of  each  leakage.  Payment  for  pressure  testing  will  be  included  in  the  con- 
tract unit  price  for  "Drilling  Foundation  Grout  Holes  in  Rock". 

(c)  Procedure. 

(1)  The  first  line  of  grouting  holes  shall  be  drilled  at 
intervals  of  about  50  feet  •  The  holes  shall  be  drilled  and  cores  reco.ered, 
as  specified  above,  to  a  depth  of  60  feet  or  ::iore  as  directed  by  the  con- 
tracting officer.  These  holes  shall  be  pres.ure  tested  as  specified  in  para- 
graph3- 13(b)  above. 

(2)  llie  second  set  of  holes  shall  be  drilled  as  specified 
above  on  10-foot  centers  between  the  first  set,  and  to  a  depth  indicated  as 
necessary  by  resulte  obtained  from  the  first  set  of  holes  and  as  directed  by 
the  contracting  officer.  Ihe  holes  on  10-foot  centers  shall  be  pressure 
tested  and  the  leakage  measured  as  specified  above. 

(3)  All  the  holes  on  10- foot  centers  shall  next  be  thoroughly 
washed  out  and  grouted  according  to  the  procedure  specified  in  paragraph  3-13 
(e).  Should  seams  connect  between  any  adjacent  grout  holes  these  holes  shall 
be  interconnected  and  simultaneously  washed  and  then  simultaneously  grouted. 
If  more  than  three  holes  join  any  one  seam,  seals  and  connections  will  be  re- 
quired, of  a  design  approved  by  the  contracting  officer,  to  simultaneously 

grout  the  holes.  ,    ,      .  . 

Ik)     After  the  grout  holes  on  10-foot  centers  have  been  satis- 
factorily grouted  and  not  sooner  than  4.8  hours  thereafter,   test  holes  shall 
be  drilled  midway  between  and  to  the  sane  depth  as   the  adjacent   10-foot  holes. 
These  test  holes   shall  be  drilled,   tested,  and  if  found  to  leak  more  than  ap- 
proved    by  the  contracting  officer,   they  shall  be  grouted  by  the  same  method 
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a8  the  holes  od  10- foot  centers* 

(3)  This  method  of  drilling  -nd  grouting  shall  continue  until 
the  grouting  has  been  accepted  as  completed,  i.e.,  when  a  hole  is  drilled  and 
found  necessary  to  (jrout,  holes  shall  be  drilled  each  side  of  the  grouted  hole 
at  one-half  the  previous  interval,  and  the  same  testing,  washing,  aiKi  grouting 
procedure  shall  be  followed  until  no  more  leakage  is  obaerrod  or  as  otherwise 
directed  by  the  contracting  officer. 

(d)  Grouting  Equipment  to  be  Used.  -  The  equipment  to  be  used  for 
mixing  and  injecting  the  sprout  shall  be  subject  to  the  approval  of  the  con- 
tracting officer.  The  grouting  unit  shall  provide: 

(1)  A  grout  mixer  for  mixing  the  ingredients. 

(2)  A  suitable  water  aeter  with  straight -reading  register  reed- 
ing to  the  nearest  CU  cubic  foot  for  measuring  the  mixing  Wijter. 

(3)  A  water  tank  for  auxiliary  weter  supply  to  be  used  for 
pressure  testing,  flushing  pumps,  lines,  and  hole. 

(4)  A  mechanically  agitated  siimp  to  prevent  the  segregation  of 
ingredients  after  mixing  and  to  maintain  a  supply  during  the  mixing  period. 

(5)  Two  duplex  piston  displacement  grout  punps  so  piped  and 
•sserabled  as  to  provide  interchangeable,  continuous,  aad  effective  injection 
of  grout  at  any  desired  pressure,  not  to  exceed  250  pounds  per  square  inch. 

(6)  Air  compressors  of  suitable  capacity,  WJJter  pumps,  and  aux- 
iliary equipment,  •'^he  mixer  and  sumps  shall  each  have  a  volume  of  not  less 
than  15  cubic  feet.  The  assembled  unit  shall  allow  the  injection  of  150  cubic 
feet  of  solids  per  hour  at  I50  pounds  per  square  inch  pressure,  if  desired. 
The  grouting  equipment  shall  be  maintained  in  a  manner  satisfactory  to  the 
contracting  officer  and  so  as  to  insure  continuous  and  effective  performance 
duTjng  any  grouting  operation.  Circulating  grout  lines  shall  be  not  less  than 
1^  inches  in  diameter  and  are  to  be  controlled  by  suitable  valves  in  the  head- 
er and  piping  so  that  all  or  part  of  the  grout  can  be  injected  into  the  hole, 
or  all  or  part  returned  to  the  siamp.  A  suitable  pressure  gage  shall  be  pro- 
vided at  the  hole  as  well  as  at  the  pump  for  indicating  the  pressure  during 
the  injection  of  grout.  The  pressure  gage  shall  be  installed  in  the  header 
near  the  hole  being  grouted.   Bypassing  of  the  grout  back  to  the  sump  tank 
shall  be  near  the  hole  being  grouted  and  not  at  the  machine.  Grout  stops  or 
packers  and  hole  connections  are  to  be  provided  which  shall  consist  of  a  dou- 
ble sealing  unit  5  feet  long.  The  exi)anding  seals  at  each  end  shall  be  com- 
posed of  rubber  and  shall  ha©  a  length  of  6  inches  by  3  inches  in  diameter  as 
directed  by  the  contracting  officer.  Miscellaneous  calking  toolS  and  hanmerc 
and  necessary  labor  for  calking  will  be  furnished  by  the  contractor  as  dir- 
ected by    the  contracting  officer. 

(,e)  CoQ,03ition  of  Grout  and  Method  of  Placement.  -  Grout  shall 
consist  of  a  fixture  of  neat  PortlaiKl  cement  and  water  in  proportions  as 
directed  by  the  contracting  officer,  or  sand  or  rock  flour  may  be  nixed  with 
grout  in  proportion  not  to  exceed  1  ceiaent  to  3  sand  or  rock  flour.  The  type 
and  mixture  of  grout  to  be  used  will  be  detenained  by  the  nature  of  the  seams 
to  be  grouted  and  as  directed  by  the  contracting  officer.  Sand,  if  used, 
shall  be  of  such  fineness  that  100  percent  will  pass  a  No.  28  stiindard  sieve 
and  25  percent  will  pass  a  No.  100  sieve,  rtoci  flour,  if  used,  shall  be  dust 
obtainea  by  crushing  dolomite  rock  and  it  shall  be  at  least  as  fine  as  spec- 
ified above  for  sand.  Cement  for  grouting  will  be  furnished  by  the  Govern- 
ment in  paper  bags,  see  paragraph  l-lO(d).  Prior  to  pressure  grouting,  all 
grout  holes  shall  be  sounded  and,  if  liocessary,  shall  be  thoroughly  washed 
and  cleaned  with  water  under  continuous  pressure  or  by  compressed  air  and 
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water  in  a  manner  which  will  pemit  free  overflow  of  waste  water,  by  in- 
serting a  smaller  pipe  and  introducing  the  wash  water  at  the  bottom  of  the 
hole*  The  speed  of  operation  of  the  grout  pump  and  the  grouti..g  pressure 
will  be  as  directed  by  the  contractins  officer.  In  general,  it  is  expected 
that  pressures  up  to  150  pounds  per  square  inch  will  be  required  for  the 
deeper  sections  of  the  holes,  while  lower  pressures  will  be  used  on  the  upper 
zones.  Grouting  shall  be  continued  until  the  hole  takes  the  grout  mixture 
at  a  rate  of  less  than  one  cubic  foot  in  10  adnutes  under  the  required  grout- 
ing pressure,  and  the  grouting  of  any  hole  shall  be  discontinued  when  direct- 
ed by  the  contracting  officer.  The  contracting  officer  may  require  that  the 
grouting  of  any  holes  be  temporarily  suspended  if  work  is  proceeding  in  an 
unsatisfactory  manner,  and  the  hole  protected  by  suitable  means  until  grouting 
is  resa-ned.  In  the  event  of  an  unavoidable  delay  during  grout  injection,  the 
contractor  shall  supply  water  at  not  less  than  the  specified  grouting  pres/ure 
for  api^lication  to  the  hole  as  directed  by  the  contracting  officer,  '^en  the 
grouting  of  any  hole  has  been  commenced,  it  shall  be  continued  until  com- 
pletion, unless  otherwise  directed  by  the  contracting  officer.  After  grout- 
ing operations  for  any  hole  have  been  completed  and  the  grout  set,  or  if  the 
rock  about  any  hole  is  in  such  sound  condition  that  pressure  grouting  is  not 
necessary,  the  hole  shall  be  completely  filled  with  grout.  When  a  hole  dur- 
ing the  grouting  procedure  shows  back  pressure  it  shall  be  capped  or  otherwise 
sealed. 

(f )  Measurement  and  Payment. 

(1)  Measurement  for  payment  of  holes  in  concrete  will  be  from 
the  plane  of  entry  of  the  drill  at  the  concrete  surface  to  the  bottom  of  the 
concrete.  Measurement  for  payment  for  holes  in  rock  will  be  from  the  plane 
of  entry  of  the  drill  at  the  rock  surface  or  at  the  surface  of  the  overburden 
to  bottom  of  hole.  Payment  for  drilling  grout  holes  in  concrete  and  rock 
will  be  made  at  the  contract  unit  price  per  linear  foot  for  "Drilling  Founda- 
tion Grout  Holes  in  Concrete"  and  "Drilling  Foundation  Grout  Holes  in  Rock", 
respectively,  which  payment  shall  include  drilling,  furnishing  4-iiich  pipe 
through  overburden,  pressure  testing,  protection  of  the  conpleted  hole  and 
all  costs  in  connection  theri-with.  If  the  contractor  uses  4-iiich  pipe  for  the 
holes  through  concrete  in  lieu  of  drilling  he  will  be  paid  for  such  holes  as 
are  authorized  to  be  used  at  the  same  rt^te  as  though  the  holes  were  drilled. 

(2)  Core  boxes  that  may  be  required  to  store  cores  from  grout 
holes  will  be  paid  for  at  the  contract  unit  price  each  for  "Core  Boxes", 
which  payment  shall  include  all  costs  for  transportation  and  storage  in  con- 
nection therewith. 

(3)  Providing  pressure  Grouting  Equipment.  -  Payment  for 
providing  pressure  grouting  equipment  as  specified  in  paragraph  (d)  above  will 
be  made  at  the  contract  lump  sum  price  for  "Providing  Pressure  Grouting 
Equipment". 

(4)  Payment  for  grouting  will  be  made  at  the  contract  unit 
price  per  cubic  foot  for  "Pressure  Grouting".  The  volume  of  grout  will  be 
considered  to  be  equal  to  the  volume  of  ceuient  and  sand  or  rock  flour  used. 
This  payment  shall  include  washing  and  jetting  of  grout  holes,  and  all  mater- 
ials, equipment,  and  labor  necessary,  except  that  cement  will  be  furnished  by 
the  United  States  and  sand  or  rock  flour  will  be  paid  for  separately.  No 
payment  will  be  made  for  grout  lost  due  to  improper  anchorage  of  grout  pipes 
or  connections,  nor  for  grout  rejected  by  contracting  officer  because  of  the 
improper  mixing. 

(5)  Payment  for  furnishing  sand  or  rock  flour  used  in  grout- 
ing will  be  made  at  the  contract  unit  -rice  per  cubic  foot  for  "Sand  in  Grout" 
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or  "Rock  Flour  in  Grout ■• 

3-14.   FOUNDATION  DRAI^B. 

(a)  Drain  pipea.  -  Prior  to  the  placing  of  concrete,  8-inch  black 
steel  pipea  shall  be  set  in  the  foundation  of  the  bulkheads  in  vertical  or 
inclined  positions  not  to  exceed  20  degrees  inclinatioi;  from  the  vertical,  as 
shown  on  th^ drawings,  or  as  otherwise  directed  by  the  contracting  officer. 
Pipes  shill  be  adequately  aupported  during  th*  concreting  operationa  to  pre- 
serve the  required  alignment.  Covers  and  drains  shall  be  furnished  and  in- 
stalled as  shown  on  the  drawings, 

(b)  Drain  Holes.  -  Drain  holes  6  inches  in  diameter  shall  be 
drilled  throu^  the  drain  pipes  after  foundation  pouting  has  been  completed, 
to  depth3  as  directed  by  the  contracting  officer,  but  not  to  exceed  100  feet 
below  the  bottO(r.s  of  the  pipes. 

(c)  Measurement  and  payment.  -  Payment  for  furnishing  and  install- 
ing drain  pipes  including  covers  will  be  made  at  the  contract  unit  price  per 
pound  for  "^ipe;  Black  Steel".  Payment  for  drilling  drain  holes  will  be  made 
at  the  contract  unit  price  per  linear  foot  for  "Drilling  6-inch  Foundation 
Drains".  Payment  will  be  made  only  for  the  line^ir  feet  drilled  below  the  bot- 
toms of  the  drain  pipes. 

3-15*     DRILLING  6-INCH  CONCRETE  CORES. 

(a)  General.  -  The  contractor  shall  drill  holes  in  the  concrete  at 
such  locations  and  to  such  depths  as  may  be  directed  by  the  contracting  officer 
in  order  to  obtain  concrete  cores  6  inches  in  diameter  in  lengths  satisfact- 
ory for  testing.  A  tolerance  of  ^-inch  will  be  permitted  in  the  diameter  of 
the  cores.  The  contractor  shall  mark  each  core  with  black  paint  giving  loca- 
tion and  elevation.  Upon  completion  of  drilling,  the  contractor  shall  refill 
the  hole  with  well  rodded  concrete  of  the  same  ir.ix   and  water  content  as  thet 
from  which  the  core  wes  taken. 

(b)  Measurement  and  Payment.  -  Payment  for  drilling  6-inch  concrete 
cores  and  for  refilling  holt;s  with  concrete  will  be  made  at  the  contract  unit 
price  per  linear  foot  for  "Drilling  6-inch  Concrete  Cores",  for  actual  core 
lengths  drilled  and  recovered.  The  quantity  shown  in  the  bidding  schedule  for 
■Drilling  6-inch  Concrete  Cores"  is  given  only  for  the  purpose  of  canvassing 
bids  and  the  Government  does  not  guarantee  thet  any  of  this  work  will  be  re- 
quired or  that  the  qxiantity  will  be  limited  to  the  amount  estimated. 
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Specif icationa I     Maasena  Canal  Intake  Worka 

SECTION  17 

EMBANKMENTS,  BACKFILL,  AND  PROTECTION  STONE 

4-01.   DEFINITION.  -  The  term  "Embankmenta*  as  uaed  In  thia  section 
included  the  earth  fill cf  the  wln^  dams;  the  compacted  earth  backfill  around 
the  concrete  atructurea;  the  aand  and  gravel  backing,  riprap  protection, 
and  filter  blankets  of  the  wing  danB;  the  rock  and  earth  fill  for  the  coffer- 
dams; and  all  other  apecified  or  directed  fill  and  slope  protection. 

4-02.   GENERAL  PROVISIOIS. 

(a)  Lines  and  Grades.  -  The  embankments  from  atation  2f6o|to  27|'504 
shall  be  constructed  to  the  linea  and  gradea  shov/n  on  the  drawings  or'other- 
wise  required  by  the  contracting  officer.  The  enbankment  from  station 

27f50i  *o  45^00  shall  be  constructed  in  accordance  with  the  plana  prepared 
by  the  contracting  officer  after  further  investigations  and  studies  are  made. 
The  contracting  officer  reserves  the  right  to  change  the  foundation  widths, 
change  the  slopes  and  dimensiona  of  the  embankments,  change  the  dimensions  and 
slopea  of  the  foundation  cut-off  trenchea^  and  change  the  ahape  and  thicknesa  of 
the  duii5)ed  riprap  protection  and  make  such  other  changes  as  future  studies  and 
conditions  on  the  work  indicate  aa  neceasary  for  the  conatruction  of  a  safe 
and  permanent  structure  as  determined  by  the  contracting  officer.  Changes  in 
quantities  of  materials  resulting  from  changes  in  sections  shall  be  no  cauae 
for  claima  of  increased  contract  unit  prices. 

(b)  Materiala.  -  Materiala  for  the  various  aectiona  of  the  em- 
bankment ahall  conform  to  the  respective  requirementa  specified  in  the  follow- 
ing paragrapha  of  this  section.  No  brush,  roots,  sod,  and  perishable  or 
objectionable  materials,  aa  determined  by  the  contracting  officer,  shall  be 
placed  in  the  Class  I  and  Class  II  compacted  earth  fill.  Any  objectionable 
material  placed  in  the  embankments  ahall  be  removed  by  the  contractor  as  dir- 
ected by  .the  contracting  officer,  without  cost  to  the  Government.  The  suitability 
of  each  part  of  the  foundation  for  placing  embankment  materiala  thereon  and  of 
all  materials  for  use  in  an  embankment  v.dll  be  determined  by  the  contracting 
officer.  No  materials  shall  be  placed  in  Class  I  and  Class  II  compacted  earth 
fill  when  either  the  materials  or  the  foundation  on  #iich  they  are  to  be  placed 

is  frozen. 

(c)  Conduct  of  the  Work.  -  The  contractor  shall  at  all  times  main- 
tain the  embankments  in  Conformity  with  paragraph  4-04  (c)  and  in  a  manner 
satisfactory  to  the  contracting  officer  until  the  final  completion  and  acceptance 
of  all  7ork  under  the  contract.  The  contractor  may  be  required  to  suspend  work 
at  any  time  V7hen,  in  the  opinion  of  the  contracting  officer,  satisfactory  work 
cannot  be  done  on  account  of  rain,  floods,  cold  weather,  or  other  unsatisfactory 
conditons.  Any  approved  embankment  material  which  is  lost  or  rendered  unsuit- 
able after  being  placed  in  an  embankment  and  before  the  completior.  and  final 
acceptance  of  the  Tork,  due  to  causea  that,  in  the  opinion  of  the  contracting 
officer,  are  avoidable,  or  under  the  control  of  the  contractor,  ahall  be  re- 
placed by  the  contractor  in  a  manner  satisfactory  to  the  contracting  officer 

and  without  coat  to  the  Government.  The  contracting  officer  may  require  the 
contractor  to  remove  without  cost  to  the  Government  any  material  placed  by  the 
contractor  outaide  of  apecified  slope  lines. 
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(d)     Order  of  Work.    -  The   contractor  shall   be  required   to  o^g^ni^e 
the  work  so  that  ouiteble  rock  and  earth  fill  materials   obtained  from  the 
excavations   for  the   canal  and   for  the   foundations  of  concrete   structures 
aiay  be   placed  directly  in  the  south  win^j  dam  or  backfill  around   the  concrete 
structures, 

4-03.      PREPARATION  OF  FOUNDATION   FOR  EM^ANKiffiNT . 

(a)  ner.eral.    -  The   foundations  for  the   embenkments   shell   be 
stripped  and  excavated   as  specified    in  Section  III.     The   test   pits,    stunip 
holes  and   other  excavated   areas,    depressions   and   cavities  within  the    liicits, 
required   to  be   stripped  shall   be   filled  with  compacted  etirth  as   directed 

by  the  contracting  officer.      The  earth  fill  shall  be  placed   in   layers, 
moistened  and  compacted   in  accordance  with  paragraph  4-04.      As   the   fill   is 
brought  up,   the  side   slope  of  the  cut  or  hole  shall   be   scarified, if   in  the 
opinion  of  the  contracting  officer,    it   is  required,    in  order  to  provide  a 
bond   between   the   fill   and   the   original  ground  material.      The   sides  of  all 
holes  shall   be   broken  down  if  necessary  so  as   to  flatten  out   the   slopes, 
and   the   hole    then  filled  with  approved  material  and   properly  rolled  or  tamped 
in  piece.      Imnediately  prior  to  placing  materials    in  the  embankments   and   wing 
dams,    the  entire  foundation,   except   areas  to  be  covered   by  Class   III   fill 
and   by  sand   and  gravel   filter,   shall  be   scarified   to  a  depth  of  4   inches, 
A  4-inch   layer  of  embankment   material  shall   be  spread   and  compacted  as 
specified  for  Cless   I   fill   in   paragraph  4-04   (e).      The  foundation   upon  which 
fill    is  placed   shall   be    in  a  suitable  dry  condition,    as  determined   by  the 
contracting  officer. 

(b)  ^Measurement   and  Payment.    -  Peynient   for  the   fills    in  the 
foundation  sreas   indicated   above,    including  the   spreading,   rolling  end    wetting 
where  required  will   be  made  at   the  contract  unit   price   per  cubic  yard  for 

the  applicable  class  of  fill  as   i^.diceted   in  the  Schedule  of  Bid  Items. 
No  payn«nt   as  a  separate   item  will   be  made   for  other  work  necessary  for   the 
preparation  of  the   foundation  except  for  the  unwatering,   but   the   cost   of 
these   items   shall   be   included   in  the   contract   unit   prices   for   the   other 
items   of  work  connected  with  the  embankments. 

4-04.      EARTH  FILL. 

(a)  General.      The  earth  sections   of   the  wing  dams   between   "tetions 
2460  and  27*50  shall  be  conetruct«d  by  Class  I  and  Class  II  compacted  fill  as 
shown  on  the   drawings.      Tne   center  section  of   the   wing  dams   shall   be    composed 
of  Cless   I   coaipacted   fill,    rolled   end  compacted  as    specified   in  paragraph 
4-04(e)below.  Upstream  end   down  stream  sections   of   the  wing  dams  and   back- 
fill  shall   be   composed   of  Class   II  compacted   fill   compacted   as  specified 

in  paragraph  4-O4   (e).     Backfill  within  50  feet   of  tte   bulkneads   shall   be 
composed   of  Class   I  compacted  fill.      The  wing  dam   between   station  27^50^and 
45400  will   be  coQiposed  of  either  Class   I  and  Class   II  fill  or  Class   II  end 
Cless  III  fill.      If  Class   III  fill   is   incorporated   in  the  design,    it   shall 
be   pieced  as   specified   in   (j)   below. 

(b)  t!ateriel  for  the  Class  1  and  Class  II  compacted  earth  fills, 
including  backfill  around  the  concrete  strjctHrea  shell  be  secured  frotc  the 
designated   borrow  areas   in   the  manner  specified    in  paragraph  3-04,from 

the   excavations   for  the  construction  of  the  canal  and  concrete   structures, 
and   if  directed   by  the   contracting  officer,   from  excavation  for  tte  founda- 
tion cut-off   trenches   for  the   wing  dams.      The  materials  f jr  both  Cless   I   end 
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Claar  II  cocnpactod  fill   in  general   will  b«  a  well  graded  clayey   or  silty 
sand   and  gravel.     No  stones   which  would  be    retained    on  a  6-inch  screen  will 
be   permitted    in  the  Class   I  compacted  earth  fill.     No  stones   which  would 
be   retained   on  an  8- inch  screen  will   be   permitted    in   the  Class   II  compacted 
earth  fill.      Should   stones   of  such  size   be  found    in   the   otherwise  approved 
earth  fill   embankment  materials,    they   shall   be   removed  by  the   contractor. 
Suitable  stones   removed  may  be  used  for  riprap  as  specified    in  paragraph 
4-08.     Each  load   of  material   to  be  placed   in  either  Class   I  or  Class    II 
compacted  earth  fill  shall   be   the  equivalent,   as  nearly  as  practicable,    of 
a  mixture   of  materials  obtained  from  an  approximately  uniform  strip   or 
cutting  from  the  full   height  of  a  lift   in  excavation.     The  combined   excavation 
emd   embankment     placing  operations  shall   be  such  that  the   materials   when 
compacted    in  the  fill  will  be   blended  sufficiently   to  secure   the  greatest 
homogeneity  and  desired  density. 

(c)  Placement.  -  The  distribution  ajid   gradation   of  materials 
throughout  the  Class   I  and  Class  II  compacted  earth  fill  sections   of  the 
embankments   shall  be  such  that  the   embankments   will   be  free  from  lenses, 
pockets,   streaks  or  layers   of  materials  differing  materially   in  texture   or 
gradation  from  the  surrounding  material.     The  dumping  of  successive  loads 
of  earth  fill  materials  from  the  different  parts  of   the  borrow  pits,  or 
required  excavations  shall   be  at  locations   in  the  embankment  as  directed 
by   the  contracting  officer,   and  for  this  purpose,    the  contracting  officer 
may  direct  the   points   in   the  embankments   where   individual  loads  of  material 
shall   be  deposited,   to  the  end   that  the  more  pervious  material  shall   be 
placed   in   the  downstream  section  of  the  wing  dams.     After  dumping,    the 
materials   shall   be  spread   by   bulldozers   or  other  approved  methods   in  ^- 
proximately   8- inch  layers   over  the  prepared  foundation   or  fill*     Materials 
within  18  inches   of   concrete  walls  and  in  other  areas  whore  compacting  by 
rolling  is   impracticable  as  determined   by  the   contracting  officer,   shall  be 
spread   in  layers  4  inches   in  thickness  before  compacting.       All  layers  shall 
extend  at  an  approximately  uniform  elevation  over  the  entire  width  of  the 
cross   section   of  the  embankment  and   for  the  entire  length  of   the  section  under 
CMistruction  unless  otherwise  directed   by  the  contracting  officer.     Ttie   tiop 
surfaces   of  the  Class  I  and   Class  II  earth  fill  s-ections  during  construction 
shall  be  kept   crowned  with  grades  not  less  than  2  nor  more  than  4  percent, 

so  that   the  surface  of  the  fill  will  drain  freely  toward  the  slopes.     The 
surface   of  the  fill  shall  be  maintained  at  all  times   in  such  a  manner  that 
no  water  pockets  will  be  formed  under  any  weather  conditions.     If  work  is 
stopped  on  any  part  of  the  Class   I  compacted     earth  fill  or  backfill  for  a 
period   of  time,    the  area  to   remain   standing  shall  be   rolled  with  a  smooth- 
faced  roller  to  prevent  loss   of  moisture  and   to  facilitate  drainage.     If,    in 
the   opinion  of  the   contracting  officer,   the   rolled  surface  of  any  layer  of 
any   section   is  too  smooth  to  bond   properly  with  the  succeding  layer  or  ad- 
jacent section,    it  shall  be    roughened   or  loosened  by  scarifying  to  the  satis- 
faction of   the   contracting  officer  before  the  succeeding  layer  is  placed 
thereon.      Ruts   in   the  surface   of  any  layer  sball  be  filled   in  a  manner  satis- 
factory to  the  contracting  officer. 

(d)  Moisture  Control. 

(1)  The  material  in  each  layer  o.  Class  I  and  Class  II  fill 
while  being  compacted  shall  contain  moisture  within  a  few  percent  of  the 
optimum,  as  determined  by  the  contracting  officer,  for  the  compaction  desired. 
Prior  to  and  during  construction,  the  contracting  officer  will  establish  the 
limiting  ranges  of  moisture  contents  for  materials  to  be  compacted  in  Class 
I  fill  and  Class  II  fill..  The  moisture  content  shall  be  uniform  throughout 
the  layer.   If  the  application  of  water  is  necessary,,  it  may  be  done  either, 
at  the  borrow  area  or  at  the  embankment.  letting  at  the  excavation  area 
shall  be  supplemented  as  required  by  sprinkling  in  place  on  the  embankment. 
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if  in  the  opinion  of  the  contracting  officer  it  is  neceaaery.  The  contractor 
shall  meintain  alequate  facilities  to  provide  the  amount  of  water  required. 

(2)  No  layer  of  material  shall  be  placed  if  the  moisture 
content  of  the  exposed  surface  on  which  it  is  to  be  pieced  is  not  within  the 
range  established  by  the  contracting  officer.   The  contractor  shell  correct 
the  moisture  content  of  the  co.T.pacted  layer  if  the  moisture  content  is  not 
within  the  required  limits. 

(e)  nomoaction.  -  Class  I  fill  a-id  Class  II  fill  shall  be  rolled 
and  compacted  with  the  equipment  listed  in  paragraph  (f)  below.  Each  Isyer 
of  Class  I  fill  shdll  be  compacted  by  not  less  than  6  passes  or  trips  and 
each  laj-er  of  CIpss  II  fill  shall  be  compacted  by  not  less  than  2  passes  or 
trips  of  a  sheepsfoot  roller.   In  areas  within  18  inches  of  concrete  wells 
end  other  areas  *here  rolling  operations  are  impracticable,  as  determined 
by  the  contracting  officer,  compaction  shell  be  obtained  with  power  tampers 
of  a  type  approved  by  the  contracting  officer  to  give  compaction  equal  to 
that  required  for  the  adjoining  compacted  earth  fill,  ^ch  pass  of  a  roller 
shall  overlap  the  adjacent  rolled  area  by  at  least  2  feet.   If  the  moisture 
content  is  greater  or  less  than  thr.  t  required  for  compaction,  the  rolling 

or  tarr^jing  shall  be  delayed  until  the  proper  moisture  content  as  deterrr.ined 
by  the  ontracting  officer  has  been  reached. 

(f)  BouiPTient  for  Ccmnnction  bv  Hollini^.  BquipTient  consisting  of 
ati  oscillating  doable  section  sheepsfoot  tamper  roller,  pulled  by  a  crawler 
type  tractor  weighing  not  less  than  20,000  pounds  and  which  is  weighted,  or 
equipped  with  a  bulldozer  or  both,  to  increase  its  total  weight  to  not  less 
than  29,000  pounds,  shell  be  used  for  compacting  Class  I  and  Class  II  fill. 
The  use  of  more  than  2  rollers  in  tacdem  will  not  be  permitted.   The  de? ign 
and  operation  :f  the  compacting  equipment  shall  be  subject  to  the  approval 
of  the  contracting  officer.   The  speed  of  the  compacting  equipment  shall  *:e 
r.ot  more  than  2\   miles  per  hour.  Each  Jrum  of  the  oscillating  double  section 
sheepsfoot  tamper  roller  shell  be  aporoximately  4  feet  in  width  and  shall 
have  temping  feet  uniformly  staggered  over  its  cylindrical  surface  and  be 
provided  with  cleaners.  Each  temping  foot  shall  project  approximately  7 
inches  from  the  roller's  cylindrical  surface  and  at  no  tice  during  operation 
shall  have  a  face  area  less  than  5  "^or  more  than  7  square  inches.   The 
spacing  shall  be  such  as  to  provide  not  less  then  Ij  tamping  feet  for  each 
square  foot  of  cylindircal  surface.  The  sheepsfoot  roller  shall  be  weighted 
30  that  the  total  woigtit  of  the  roller  and  ballast  in  pounds  divided  by  the 
total  areas  of  the  maximum  number  of  tamping  feet  in  one  row  generally 
parallel  to  the  axis  of  the  roller  shall  provide  for  a  range  of  230  to  k^O 
pounds  per  square  inch  by  varying  the  roller  ballast. 

(g)  T^ests  for  Compaction.  -  Samples  for  testing  of  all  materials 
in  the  embankments,  both  before  and  after  placeaent  and  compaction,  will 

b=  taken  by  the  contracting  officer  at  frequent  intervals.   Corrections, 
adjustments,  end  modifications  of  methods  may  be  required  as  the  iresult  of 
these  tests,  for  materials,  moisture  content,  or  additional  compaction  of 
the  materials  in  the  embankment.   In  taking  samples  for  control  and  record 
purposes,  the  contractor  shall  supply  labor  required  to  assist  the  inspectcrt 
as  directed  by  the  contracting  officer.  During  the  construction  of  the 
embankments,  it  may  be  necessary  for  the  contractor  as  directed  by  the  con- 
tracting officer  to  construct  test  embankmeiits  which  will  form  pert  of  the 
completed  fill  to  determine  the  number  of  passes  or  moisture  content  nece- 
ssary to  obtain  the  desired  compaction, 

(h)  Additional  Compaction.  -  if  the  tests  specified  above  indicate 
that  the  desired  compaction  of  the  naterials  in  the  compacted  earth  fill 
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sections  of  the  embankments  is  not  secured  by  the  compaction  specified 
in  paragraph  4-04  C®)*  additional  compaction  may  be  required  by  the  con- 
tracting officer.   Additional  compacti-n  shall  co  isist  of  making  not  less 
than  2  passes  of  a  sheepsfoot  roller  specified  in  paragraph  4-^4  ^f )  over 
such  designated  areas.  Hach  pass  of  a  roller  shall  overlap  the  adjacent 
rolled  area  by  at  least  2  feet.  This  procedure  will  be  repeated  as  often 
as  is  necessgy  to  obtain  the  desired  compaction. 
(i)  ^tea^ure^^.ent  and  PavLient . 

(1)  Measurement  of  Class  I  and  Class  II  compacted  earth  fill 
placed  in  embankments  will  be  made  between  the  lines  indicated  on  the 
drawings  and  the  required  stripping  or  excavatlm  lines.   Payment  for  Class 

I  anJ  Class  I  compacted  earth  fill  will  he  made  at  the  contract  unit  price 
per  cubic  yard  for  "Earth  Filli  Compacted,  Class  I  and  Class  II",  which 
payment  shall  include  all  incidental  work  specified  or  requires  such  aa 
transporting  and  spreading,  mixing,  scarifying,  harrowing,  moistening,  drying, 
compacting,  removing"  oversize  stones  and  objectionable  materials. 

(2)  Payment  for  each  additional  two  passes  of  a  roller  as 
required  by  the  contrscting  officer  will  be  made  at  the  c  ontract  unit  price 
per  square  (100  sq.  ft.)  for  "Additional  Compaction". 

4-05.   CLASS  III  FILL. 

(a)  General.  -  ''^ateiial  for  Class  III  fill  shallba  secured  from  the 
required  excavations  for  the  canal  and  concrete  structures.  The  material, 
except  in  the  upper  3  feet  on  the  pool  side,  shall  be  any  material  as  approved 
by  the  contracting  officer  in  excess  of  that  required  or  not  satisfactory 

for  Class  I  and  Class  II  compacted  fill.   It  may  contain  boulders,  stones, 
sod,  and  strippings,  providing  they  are  embedded,  satisfactory  to  the  con- 
tracting officer.  The  material  in  the  upper  3  feet  on  the  pool  side  shall 
be  well  graded,  clayey  or  silty  gravelly  sand  and  shall  be  free  from  sod, 
stripping,  roots  and  other  perishable  or  bouyant  materials.   Class  III  fill 
may  be  placed  in  layers  of  a  thickness  not  to  exceed  5  feet.  The  layers 
shall  extend  at  approximately  uhiform  elevation  over  the  entire  length  and 
width  of  the  fill.   At  no  time  during  placing  shall  the  top  of  the  Class  HI 
fill  be  above,  nor  more  than  6  feet  below,  surface  of  the  adjoining  Class 

II  fill. 

(b)  Measurement  and  Payment.  -  Measurement  for  Class  III  fill 
placed  in  the  embaiikments  shall  be  made  between  the  slope  lines  indicated 

on  the  drawings  and  the  original  surface.  Payment  for  Class  III  fill  placed 
m  the  embankn.ent3  will  be  made  at  the  contract  unit  price  per  cubic  yard 
for  "Class  HI  fill",  which  payment  shall  include  all  incidental  work 
specified  or  required  such  as  transporting,  spreading  and  maintaining  the 
surface  for  satisfactory  operations. 

4-06.   FILTER 

(a)  general.  -  Filters  shall  be  constructed  at  the  locations  and 
to  the  lines  and  grades  shown  on  the  drawings,  or  at  such  other  locations  as 
may  be  required  by  the  contracting  officer.  anJ  shall  be  placed  and  compacted 
the  same  as  for  Class  II  compacted  fill.  The  material  shall  conform  to  ^he 
requirements  specified  in  the  following  paragraph  and.  if  practicable  during 
construction  shall  be  kept  to  the  same  height  as  the  adjacent  fill  mate^iaK 

^^^  filter  Material.  -  The  material  for  filters  shall  be  well 
graded  snni,  or  sand  and  gravel,  which  after  placement,  shall  contain  at  least 
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40   peroant  by  weight  whioh  will    pass    the   1/4-lnoh   mesh   soroeu   and   no    stones 
shall    be    larger    than  6    laches.      Of    the   material    passing   the    1/4-lnoh   screen, 
at    least   30   percent   by   weight    shall    pass   a  ??o.    10   mesh   screen,    and    not   more 
than   lO    peroant    shall    pass   the   7o.    200    mesh    screen.      S^imples   of   the   material 
the   contractor   proposes    to   use    shall   be    submitted    to    the    contracting   officer 
at   least   30   days    prior   to    the   date   that   the    contractor   plans    to   commence 
placement   of   filter. 

(o)      Ueasurement   and  payment.    -   !toasarement   of   filter  material 
will    be   aiade   between   the    lines    indicated    on    the   drawings,    or  as   modified   by 
the    contracting   jffioer.      Payment   for   furnishing   and   placing   filter   material, 
regardless    of    source    (see   paragraph   1-16)    Mill   be   made   at   tne   contract   unit 
price   per    cubic  yard   for   "Filter*. 

4-07.      SA)JD   AND   3RAVEL  BACKIfJ3. 

(a)  General.    -    Sand   anJ    gravel    backing  for    riprap   on   slopes    shall 
be   constructed   to   the   lines   and   grades    shown   on   the   drawings.      During  cor;- 
struotion   the    placing    shall    be    kept   at    substantially  the    same    level   as    the 
compacted    earth   fill. 

(b)  Ifeterial.    -   Material    for    sand   and   gravel    backing    shall    consist 
of   bank    run   sand   and   gravel    of   which  the    material    after    placement   shall    con- 
tain  froa  30    to   60    percent   by   weight    retained    on  the    1/4-inch  mesh   screen, 
and    no    stones   shall   be    larger    than   6   inches.      Of    th©   material    passing  the 
1/4-iQoh  mesh   screen,    not   more   than  20   percent    shall    pass  No.    200   mesh   screen. 
Samples   of   proposed   material    shall   be    submitted    (see   paragraph  4-06   (b)). 

(c)  Measurement   and   Payment.    -   Measurement   of   sand  and   gravel 
backing   material    will   be   made    between  the    lines    indicated    on  the   drawings, 
or   as   modified   by   the    contracting   officer.      Payment   for    furnishing   and    in- 
stalling  backing   material,    regardless    of    source,    (sea    paragraph    1-16)    will 
be   made   at   the    contract   unit   price   per   cubic  yard   for   "Sand    and   travel 
Backing. " 

4-03.      RIPRAP. 

(a)  Classif ioation.  -  All  rock  for  the  riprap  protection  of  the 
embankments  shall  be  clean,  sound,  and  durable,  and  as  approved  by  the  con- 
tracting officer.   Shale  and  other  rock  which  in  the  opinion  of  the  con- 
tracting officer  will  not  endure  frost  action  shall  not  be  used.   Riprap 
shall  be  composed  of  the  following  two  classes  of  material: 

(1)  Class  A.  -  Eighty  percent  of  the  Class  A  riprap  shall 
be  pieces  weighing  over  500  pounds  and  the  remainder  shall  vary  with  fair 
uniformity  to  a  minimum  weight  of  200  pounds.   The  least  dimension  of  any 
stone  shall  be  not  less  than  one-third  its  greatest  dimension. 

(2)  Class  B.  -  This  riprap  shall  consist  of  rocks  weighing 
in  general  not  over  250  pounds,  of  which  not  more  than  10  percent  of  the 
whole  shall  be  formed  of  pieces  weighing  less  than  15  pounds  which  shall  be 
well  distributed  throughout  the  mass. 

(b)  placement.  -  Riprap  shall  be  dumped  in  the  sections  to  the 
line  and  grades  shown  on  the  drawings  or  as  directed  by  the  contracting 
officer.   The  different  sizes  of  each  class  shall  be  well  distributed  within 
the  section.   Care  shall  be  taken  in  damping  and  placing  not  to  disturb  the 
underlying  fill.   The  riprap  forming  the  downstream  toe  of  the  wing  dams 
shall  be  placed  in  approximately  horizontal  layers  not  exceeding  3  feet  in 
thickness  as  the  compacted  earth  fill  progresses,  and  shall  be  kept  at 
substantially 
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Ih*  same  level  as  the  compacted  earth  fill,  Tha  dumped  riprap  on  the 
upstream  slope  of  the  wing  dams  may  be  placed  at  any  time  during  the 
construction  of  the  embankments  providing  that,  the  level  of  the  riprap 
shall  not  exceed  the  level  of  the  compacted  earth  fill  section;  any  change 
in  the  slopes  of  the  compacted  earth  fill  including  slides  and  washout 
shall  be  repaired  by  the  contractor  as  directed  by  the  contracting  officer 
at  no  cost  to  the  Government.   Placing  of  riprap  for  canal  bank  protection 
A  all  be  completed  before  the  canal  banks  are  exposed  to  erosion.  In  the 
areas  where  Class  B  dumped  riprap  will  form  the  final  surface,  such  hand 
placing  of  the  finished  rock  surface  will  be  required  as  will  insure  rea- 
sonably smooth  and  continuous  surface  to  t  he  slope  lijies  shown  on  the  draw- 
ings or  as  modified  by  the  contracting  officer  with  a  tolerance  not  exceed- 
ing plus  or  minus  9  inches.  At  the  end  of  a  working  season  for  placing  com- 
pacted earth  fill,  the  dumped  riprap  sections  shall  be  complete. 

(c)  Measurement  and  Bayment.  -  Measurement  for  riprap  in  the 
dumped  riprap  sections  will  be  made  in  the  embankments  between  slope  lines 
and  grade  lines  shown  on  the  drawings  or  as  modified  by  the  contracting 
officer.   Payment  for  the  two  classes  of  riprap  will  be  made  at  the  contract 
unit  prices  per  cubic  yard  for  "Riprap,  Dimaped;  Class  A»,  and  "Riprap*, 
Dvunped;  Class  B",  which  shall  include  payment  for  furnishing,  (see  paragraph 
I-I6)  cleaning,  hauling,  placing,  and  all  other  work  required  for  the  com- 
pletion of  the  riprap  sections  in  accorrance  with  these  specifications. 

4-09.   ROLLED  GRAVEL  SURFACE. 

(a)  General.  -  The  surface  of  the  roadway  along  the  top  of  both 
wing  dams  shall  consist  of  a  12- inch  layer  of  well-graded  run-of-bank  gravel 
which,  after  placement,  shall  meet  the  following  requirements;  not  more  than 
30%   or  less  than  23%   by  dry  weight  shall  be  retained  on  a  ^-inch  screen. 

Of  the  material  passing  the  ^-inch  screen,  not  more  than  20$2  by  dry  weight 
iiall  pass  the  No.  200  sieve.   The  nethod  of  placement  shall  be  according  to 
the  specifications  of  the  State  of  New  York,  Division  of  Highways,  Item  39- 
Foundation  Course-Run-of-Bank  Gravel. 

(b)  Measurement  and  Bayment.  -  The  quantity  to  be  paid  for  shall 
be  the  number  of  square  yards  of  comracted  material  in  place  as  shown  on 

the  plans  or  as  ordered  by  the  contracting  officer.  The  price  bid  shall  cover 
the  furnishing,  placing,  filling,  and  rolling  of  th»  material  and  all  labor 
and  incidental  expenses  necessary  to  complete  the  work.   Payment  will  be 
made  at  the  contract  unit  price  per  square  yard  for  "Rolled  Gravel  Surface," 
as  indicated  in  the  Schedule  of  Bid  Items. 

4-10.  SEEDING 

(a)  Preparation  of  Seed  Bed. 

(1)  The  areas  indicated  on  the  drawings  or  required  by  the 
contracting  officer  shall  be  seeded*  All  areas  to  be  seeded  shall,  prior 
to  fertilizing  aid  seeding,  be  harrowed  or  raked  until  the  soil  has  become 
loosened  and  pulverized.  All  sticks,  litter,  roots,  weeds,  stones  larger 
than  1  inch  in  diameter,  and  other  objectionable  materials  shall  be  removed 
to  a  depth  of  2  inches.  The  surface  of  all  areas  to  be  seeded  shall  be  trinmed 
and  raked  to  conform  to  finished  grades,  after  which  the  soil  shall  be  fertil- 
ized as  specified  below.   Immediately  before  sowing  the  seed,  the  surface  of 
the  seed  bed  shall  be  sprinkled,  if  necessary,  and  raked  to  a  depth  of  3/4 
of  an  inch.  The  raking  shall  be  done  in  a  direction  parallel  to  the  contour 
lines  of  the  slopes  (not  uphill  or  downhill). 
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(2)     Method  of  Fertilizing.   -  Prior  to  seeding,    fertiliaera 
shall  be   uniformly  spread   in  a  momer  setifactory  to  the   contracting  officer. 
The   seed  b-ds  consisting  of   topsoil   shall   be   fertilized  with  1,000  pounds 
of  20^  superphosphate,   ani  200   pounds  of  sulphate   of  anmonia   to  the  acre. 
In  place   of  the   ^uoerphosphete.    33O   pounds  of  T.V.A.   metaphosphate   to  the 
acr-e  may  be  used. 

(b)     .qeeding.    -   The   quantity  and   types  of  seeds   specified   below 
shall   be  sown  on  prepared   seed   beds    in  a  maaner   satisfactory   to   the  con- 
tracting officer.     The  mixtures   shall   be  sown  at   the  earliest  date   possible 
bttween  May   1  and  September   1.     The   seed  mixtures  shell  be   sown  by  a 
n-.echenicel   hand   seeder  or  drill.     Whenever    practical,    the  mixtures  shall  be 
sown   in  two  applications,    one-half   the   seed   while   the  sower    is    travelling 
in  one  direction,    and   the   other  half   sown  while   travelling  and   at  right   angles 
to  the   first.      The   oats   or  rye   shall   be   sown  separately  and    prior   to  the 
remainder     of  the  seed  mixture,      -^f  oats   or  rye   are  sown  on  the   surface, 
the  seeds  shall   be  covered   by  raking  to  a  depth  from  1  to   li    inches,    unless 
the   oats   or  rye   are   sown  with  a  drill.      After  all   the   seed    is  sown,      the 
seed  bed   sh^ll  be   lightly  raked  with   iron  rakes,   and  then  rolled   with  a 
lawn  roller   in  a  manner  satisfactory  to  the   contracting  officer. 

(1)     Seed  Mixtures.-  The   seed  mixtures  shall  consist  of  the 
seeds   specified    in    the    table  below.      When  directed   by  the   contracting  officer, 
the  seed  mixtures  may   be   varied  to  suit   special   conditions   of  soil  peculiar 
to  the  areas   to  be   seeded.     The   seed   furnished   shall  be   of  the   previous  year's 
crop  and   in  no  case   shall   the  weed   content  exceed    1%  by  weight. 


Kinj  9f  Se?gi 
Sweet  Clover 
Alfalfa 
Black  Medic 
Orchard  Grass 
Timothy 
Red  Top 
Ladino  Clover 

Oats    (Seeding  prior   to 

July   15) 
Rye    (Seeding  after 
July   15) 


s§ed  Mi?ftur«, 

Aiununt   lbs 

t  Puritv 

t  'T^nainaticn 

oer   acre 

99 

85- 

5 

98 

85 

2 

95 

80 

1 

97 

90 

3 

98 

85 

3 

98 

90 

k 

97 

90 

1 
19~ 

99 

90 

30 

99 


90 


35 


(2)     Inoculation.    -  The   Alfalfa,   Black  Medic,   Sweet  Clover, 
and  Ladino  Clover  seeds   shall   be    inoculated  with  pure   cultures  of  nitrogen 
fixing  bacteria.      Inoculftnts   shell  consist   of   pure   bred. soil   or  sand    cultures 
not  more   than  one   year  old,    and   shall  meat   the   approval  of   the  New  York 
State   Department   of   Agriculture   and  Markets.     The   inoculants  shall   be   inixed 
with   the  seed   according  to  the   vender's   instructions.      After   the  mixture    is 
dried,    it   shell   be   mixed  with  the  grass  seeds.      All  mixing, drying  and   storing 
shall  be   done    in  the   shade.      The   seed  mixture   shall   be  applied   to  the  seed 
bed  within  72   hours   after   the   leguns   seeds   are   inoculated. 

(c)     yaintencince   and  Reseeding.    -  The   contractor   shall  maintain  the 
areas   sown  with  the  above   se'^d  ^'.ix^u^es   until  all  work  on  the  contract    has 
teen  coaipleted   end   accented   by  the  contracting  officer.      T!ie  maintenance 
shall  consist   of  refilling  rain-washed  gullies,    reseeding,   mowing,   watering 
during  periods  o**   drought,    and   other  similar  operations  when  required  by   the 
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contracting  officer.   The  contractor  may, if  he  desires,  protect  slopes 
against  erosion  until  seeding  becomes  established  by  spreading  on  the 
surface  about  four  tons  of  straw  to  the  acre. 

(d)  Measurement  and  Payment.  -  ^asurement  for  seeding  will 
be  made  by  the  acre  for  the  area  within  the  line  shown  on  the  drawings  or 
as  modified  by  the  contracting  officer.  The  contract  unit  prices  shall 
include  payment  for  all  work  in  connection  with  furnishing  and  sowin*'  all 
necessary  seed,  raking  and  rolling  the  seeded  areas,  preparing  the  seed 
beds,  furnishing  and  placing  all  necessary  fertilizer,  and  maintaining  all 
seeded  areaa.  Payment  for  seeding  all  seed  beds  will  be  made  at  the  contract 
unit  price  per  acre  for  "Seeding." 


I 
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Specifications:  Massena  Canal  latake  Works 

SECTION  V  -  COlJCRE'n: 

5-01.     COIPOSITION.   -  Concrete  s^iall  be  ccoposed  of  cement,   fiae 
aggregate,   coarse  aggregate  and  Water  so  proporticned  and  mixed  as   to 
produce  a  durable,   plastic,   workable  iiixtxire   in  accordance  nith  all 
requireinents  under  this  section  and  suitable   to  the  specific  conditions 
of  placement. 

5-02.      CIA3SIFICATI0N. 

(a)  DesifT.Dation.   -  Except  T7here  required  to  meet  special  con- 
ditions, all  concrete   shall  be  Class    "A*  or  Class   "B",   in  accordance  with 
the  conditions  of  application  and  the  proportions  of  materials  wn(l  strengths 
required. 

(b)  Class    *A*   concrete  sliall  be  used  generally  in  thin  y;alls,   slabs, 
and  beans,    for  embedding  metal  in  pre-foniied  recesses,   and  at  such  other  places 
as  shoTOi  on  the  draT^ings  or  as   directed  by  the  contracting  officer. 

(c)  Class    'B'   concrete  shall  be  used  in  all  other  parts  of  the  intaiie 
structure  not  specifically  desirrnated  as  Class   "A"   concrete. 

3-03.     SIREIGTH. 

Test  spacimens  of  concrete  will  be  6"xl2*  or  6"xl6*  cylinders. 
Samples  vdll  be  wet-screened  to  remove  aggregate  greater  than  one-fourth  the 
diameter  of  the  test  specicen.     The  nixes  -rill  be  designed  to  secure  concrete 
having  at  least  the  following  cccipressive  strengths  at  the  age  of  28  daysj 

Average  for  any  25  llinimum  for  any 

Class  Consecutive  cylinders  one  cylinder 

▲  3400  lbs.  per  sq.   in.  2600  lbs.  per  sq,   in. 

B  3000  lbs.   per  sq.   in.  2200  lbs.  per  sq.   in. 

5-04.     HEGH-EARLir^'IREiGIH  CONCREIE.  -  High-early-strength  concrete 
made  high-early -strength  Portland  cement  or  other  special  cements   shall  be 
used  only  when  specifically  authorized  by  the   contracting  officer.     Tfce  7-day 
ccrapressive  strength  of  concrete  of  any  class,  rhen  made  with  high -early -strength 
cement,  will  be  at  least  equal  to  the  specified  nini.nin  28-day  ccnpressive 
strength  for  that  class  using  standard  cement.     All  provisions  of  these  speci- 
fications, except  for  cement  and  aggregates,   shall  be  applicable   to  such  con- 
crete, 

5-03.     CELXTT  Al\D  AGGREGATES.   -  Cement,  and  fine  and  coarse  aggregates 
will  be   furnished  to   the  contractor  by  the  Government  in  accordance  with 
paragraph  1-10  of  these  specifications. 

3-o6,     HATER.  -  The  water  used  in  mixing  concrete  shall  be   clean  and  free 
fraa  injurious  amounts   of  oil,  acid,   alkali  or  organic  matter. 
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5-07.  STORAGE. 

(a)  Cement « 

Inmediately  upon  receipt,  at  the  site  of  the  work,  cement 
shall  be  stored  in  a  thoroughly  dry,  \7eathertight,  and  properly  ventilated 
building  or  bin  with  adequate  provisions  for  the  prevention  of  the  absorp- 
tion of  moisture.  Storage  shall  be  such  as  to  permit  easy  access  for  in- 
spection and  definite  identification  of  each  shipaent, 

(b)  Apipyepiates,  -  Each  size  of  aggregate  (see  paragraph  5-08(f)) 
shall  be  stored  separately  and  in  such  manner  as  to  avoid  the  inclusion  of 
any  foreign  material.  The  aggregates  shall  be  stored  in  free  draining  stock 
piles  or  bins  for  at  least  72  hours  prior  to  use.  Stock  piles  of  coarse 
aggregates  shall  be  built  in  horizontal  layers  to  avoid  segregation. 

5-08.  PROPORTIONING. 

(a)  Basis.  -  All  concrete  raaterials  will  be  proportioned  so  as  to 
produce  a  workable  mixture  in  which  the  v^ater  content  will  not  exceed  the 
maximum  specified. 

(b)  Control .  -  The  exact  proportions  of  all  materials  entering 
into  the  concrete  shall  be  as  directed  by  the  contracting  officer.  The 
contractor  shall  provide  all  equipment  necessary  to  determine,  record,  and 
control  positively  the  actual  amounts  of  the  various  materials,  including 
water,  cement,  fine  aggregate,  and  each  individual  size  of  coarse  aggregate, 
entering  into  the  concrete.  The  proportions  will  be  changed  whenever,  in 
the  opinion  of  the  contracting  officer,  such  change  becomes  necessary  to 
obtain  unifomity  and  workability  or  the  specified  strength,  and  the  caOf 
tractor  will  not  be  ccopensated  because  of  such  changes. 

(c)  Measurement.  -  All  materials  shall  be  measured  by  weight.  One 
bag  of  cement  will  be  considered  94  pounds  in  weight  and  1  gallon  of  water 
as  8.33  povinds. 

(d)  Cement  Content.  -  The  cement  content  for  each  cubic  yard  of 
concrete  shall  generally  fall  within  the  following  ranges: 

Class  "A"  5.0  to  6.0  bags 

Class  "B"  4«0  to  5.0  bags 

For  concrete  deposited  in  water,  the  minimum  cement  content  shall  be  6.5  bags 
or  611  pounds  to  each  cubic  yard  of  concrete  placed.  The  cement  content  shall 
be  at  all  times  subject  to  variation  as  deemed  necessary  by  the  contracting 
officer  to  attain  the  desired  results. 

(e)  Water  Content  and  Consistency  of  Concrete. 

(1)  In  calculating  the  total  water  content  in  any  mix,  the 
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amount  of  moisture  carried  on  the  surfaces  of  the  aggregate  particles  shall 
be   included.     TV.e  total  water  content  per  beg  of  cement  for  each  batch  of 
concrete  shall  not  exceed  the  following: 

Class   "A"  5*5  gallons  or  45 • 8  pounda 

Class   'B'  6,3  gallons  or  34»1  pounds. 

In  all  cases,   however,    the  amount  of  water  to  be  used  shall  be  the  Tninimnn 
amount  necessary  to  produce  a  plastic  mixture  of   the  strength  specified  and 
of  the  desired  density,   uniformity  and  workability.     In  general,    the  con- 
sistency of  any  mix  shall  be  that  required  for  the  specific  placing  conditions 
and  methods  of  placement,   and  ordinarily  the  slump  shall  be  between  1/2  inch 
and  2  inches  for  C^ass    "B"   concrete,   and  between  Ij  inches  and  3  inches  for 
Class   "A"  concrete  when  tested  in  accordance  with  the  corrent  specifications 
for  ■Method  of  Test  for  Consistency  of  Portland  Cement  Concrete,'   of  the 
American  Society  for  Testing  Llaterials. 

(f)  A.f'vaxegate  Content.   -  lYie   total  volume  of  aggregates  to  be  used 
in  each  cubic  yard  of  concrete  shall  be   that  necessary  to  produce  a  dense 
mixt'-ire  of  the  required  worl^bility  as  determined  by  the  contracting  officer. 
The  individual  mixes  will  be  based  upon  securing  concrete  having  suitable 
workability,   density,    impermeability,  and  the  required  strength,   vuthout  the 
use  of  an  excessive  amount  of  cement, 

(1)  Coarse  Aggregate. 

For  Class    "A"   concrete   the  maxim^om  size  aggregate  si.all  be 
not  more  than  1^  inches. 

For  Class    "B"   concrete   the  maximum  size  aggregate  shall  be 
not  more  than  3  inches. 

(1)  Specified  sizes  shall  be  delivered  separately  to  individual 
proportioning  hoppers  in  accordance  with  the  following: 

a.  3/16 ■  to  3/k' 

b.  3A"     to  1^« 

c.  li"   to  3" 

(2)  Fine  Aggreggite.   -  The  fine  aggregate  will  consist  of  natural 
send  or  crushed  stone  sand  and  in  either  case  will  be  furnished  in  one  size 
graded  so   th^it  at  least  ninety-five  percent  will  pass  a  No.  k  square  mesh  sieve, 

5-09,     MIXTNG  AIX  FLkCJlC 

(a)  5quiTi.ient.   -  The   contractor  shall  provide  at  the  site  of  the  work 
a  modern  and  dependable  batch-type  mixing  plant  with  a  minimum  capacity  of  8OO 
cubic  yards  of  concrete  per  0  hours.     The  plant  shall  include  not  fewer  than  2 
cci::plete  mixers  of  equal  capacity  with  separate  povrer  plants.     The  equiinent 
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shall  provide  adequate  facilities  for  the  accurate  meosureinent,  record,  and 
control  of  each  of  the  naterials  entering  the  concrete.  The  complete  plant 
assembly,  including  provision  to  facilitate  the  inspection  of  operations  at 
all  times  and  the  adequacy  and  dependability  of  each  of  its  parts,  shall  be 
subject  to  the  approval  of  the  contracting  officer,  and  shall  conform  to  the 
following  requirements. 

It  shall  be  capable  of  ready  adjustment  for  canpensatiog  for  the  vary- 
ing moisture  content  of  the  aggregates  end  for  changing  the  proportionate 
batch  weights. 

It  shall  be  capable  of  controlling  the  delivery  of  each  material  to  within 
1  percent  by  weight  of  the  designated  amounts. 

It  shall  be  arranged  to  permit  the  convenient  removal  of  material  in 
excess  of  the  specified  tolerances,  and  acceptable  facilities  shall  be  provided 
for  readily  obtaining  representative  samples  fraa  the  batches  for  test  purposes. 

Each  weighing  unit  shall  include  a  visible  springless  gage  which  will  regis- 
ter the  scale  load  at  any  stage  of  the  weighing  operation  from  zero  to  full 
capacity. 

Insofar  as  practicable,  each  dial  and  water -measuring  device  shall  be  in 
full  view  of  the  operator  and  the  weighing  equipnent  shall  be  arranged  so  that 
the  operator  may  conveniently  observe  the  operation  of  the  bin  gates  and  also 
the  naterials  discharged  into  the  mixer  hopper. 

The  accuracy  of  the  weighing  equipment  shall  confonn  to  the  requirements 
of  the  U.  S,  Bureau  of  Standards,  The  contractor  shall  provide  standard  test 
weights  and  any  other  auxiliary  equipnent  required  for  checking  the  operating 
performance  of  each  scale  or  other  measuring  device  and  shall  make  periodic 
tests,  in  the  presence  of  a  Government  inspector,  in  such  a  manner  and  at  such 
intervals  as  may  be  directed  by  the  contracting  officer;  provided,  that  unless 
other\7ise  directed  by  the  contracting  officer,  such  check  rests  of  equipment 
in  operation  shall  be  made  at  least  onpe  every  two  veeks.  After  completion  of 
such  check  tests  the  contractor  shall  make  such  adjustments,  repairs,  or  replace- 
ments as  the  contracting  officer  may  consider  necessary  to  secure  satisfactory 
performance , 

The  plant  shall  include  a  device  for  accurately  measuring  and  indicating 
the  quantity  of  water  entering  the-  concrete  and  the  operating  mechanisms  must 
be  such  that  lealcage  -.vill  not  occur  when  the  valves  are  closed,  •  The  filling 
and  discharge  valves  for  the  water  tank  shall  be  so  interlocked  that  the  dis- 
charge valve  cannot  be  opened  before  the  filling  valve  is  fully  closed. 

It  shall  include  a  device  for  accurately  and  autonatically  measuring  and 
indicating  the  time  of  mixing,  which  shall  be  interloc.-:ed  to  prevent  the  dis- 
charge of  concrete  from  the  mixer  before  the  expiration  of  the  mixing  period. 

It  shall  include  a  device  for  recording  and  indicating  the  number  of 
batches  handled. 

Each  set  of  units  for  measuring  cement  and  mixing  water  delivered  to  one 
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or  more  mixers  shiall  be  provided  with  an  accurate  ccnbined  autographic 
recorder  for  oaklng  a  continuous  visible  record  on  a  single  chart  of 
Ejeasurement  of  all  materials  introduced  into  eaeh  batch,  and  of  the  con- 
sistency of  the  concrete  during  the  mixing  process.     T^ie  recorder  shall 
be  housed  coopletely,    shall  be  capable  of  being  loclced,  and  shall  be 
placed  in  a  position  convenient  for  use  by  the  plant  operator.     The 
recorder  paper  furnished  sliall  be  raled  and  printed  so  that  each  graph 
will  be   identified  permanently  and  so  that  quantities  and   time  may   be  read 
without  scaling  or  calculation.     Suitable  means  shall  be  provided  to   insure 
proper  alignment,   rate  of  travel,   and   tautness  of   the  paper  without  wrinkling. 
The  recording  equipnent  shall  include  facilities  for  automatically  register- 
ing on  the  chart  for  time  of  day  at  intervals  of  not  more  than  I3  minutes  ftn<^ 
shall  be  designed  for  simplicity  in  operation  and  maintenance. 

Each  mixer  shall  be  equipped  with  an  efficient  recording  consistency 
meter  or  provided  with  equally  suitable  equipment  or  means  satisfactory  to 
the  contracting  officer  for  indicating  concrete   consistency  and  recording  it 
on  the  combined  autographic  recorder  chart.     The  sensitivity  and  range  of  the 
consistency  meters  shall  be  such  that  the  effect  of  a  change  in  slump  of  one 
inch  shall  be  readily  discernible  to  the  operator,   as  determined  by  the  con- 
tracting officer.     The  contractor  shall  furnish  satisfactory  evidence  that 
the  consistency  meters  v/hich  he  proposes   to  use  are  adapted  to  the   type  of 
drum  and  loading  of  the  mixers  with  which  they  are  to  be  used.     If  the  mixers 
are  provided  with  consistency  meters  oi^erating  on  the  principle  of  measuring 
electrical  input  to  the  mixer  motors,  adequate  means  shall  be  provided  for 
eliminating  errors  due  to  operating  the  motor  frcci  a  variable -voltage  supply- 
source,   Y/ith  resultant  changes  in  motor  input  which  are  not  caused  by  changes 
in  concrete   consistency.     If  the  contractor  proposed  to  use  means  for  the 
partial  elimination  and  compensation  of  these  errors,   such  means  shall  be 
subject  to  the  approval  of  the  contracting  officer  and  the  residual  errors 
shall  not  exceed  one  percent  of  the  values  being  measured.     Errors  in  regis- 
tration of  concrete  consistency  caused  by  variable  friction  in  the  mixer 
equipment  shall  be  eliminated  or  minimized  by  providing  adequate  antifriction 
bearings  and  lubrication  or  by  other  i^ans  satisfactory  to  the  contracting 
officer.     All  graphic  charts  recorded  in  accordance  with  this  paragraph  shall 
becocie   the  property  of  the  Government, 

(b)  Mixing  Time,   -  The  minimirn  time  for  mixing  each  batch,   after  all 
materials  are   in  the  mixer,   shall  be  as  follows: 

1/2-cubic  yard  mixer,   or  smaller  1-1/4  minutes 

3/4  -   to  1^  cubic  yard  mixer  1-^-         minutes 

1^-  to  3-cubic  yard  mixer  2  minutes 

larger  than  3-cubic  yard  2^         minutes 

Ttoe  mixer  shall  revolve  at  a  uniform  speed,   a  minimum  of  12  revolutions  per 
minute  after  all  materials   have  been  placed  in  it,     rfeither  speed  nor  volume 
capacity  of  the  mixer  sliall  exceed  those  recommended  by  the  manufacturer. 
Excessive  overmixing,   requiring  additions  of  v/ater  to  preserve  the  required 
consistency,   will  not  be  permitted.     Should  any  mixer  at  any  time  produce 
unsatisfactory  results   its  use  shall  be  prcciptly  discontinued  until  it  is 
rei^aired  or  replaced. 
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(c)  Conveyiiy:.  -  Concrete  shall  be  conveyed  frcn  mixer  to  forr-s  as 
rapidly  as  practicable,  by  nethods  vrhich  v/ill  prevent  segregation  or  loss 
of  ingredients.  It  shall  be  deix>3ited  as  nearly  as  i^racticable  in  its 
final  position.  Chutes  used  shall  be  such  that  the  concrete  slides  in  them 
and  does  not  flow.  Chutes  with  a  flatter  slope  than  1  or  2  will  not  be  per- 
mitted. There  shall  be  no  free  vertical  drop  greater  than  5  feet  except 
T/here  specifically  authorized  by  the  contracting  officer. 

Methods  of  conveying  concrete  to  any  part  of  the  structure  by  which  the 
concrete  is  loaded  into  chutes,  belt  conveyors,  or  other  similar  equipoient 
and  carried  in  a  thin,  continuously  exposed  flow,  to  the  forms,  v/ill  not  be 
permitted  except  for  very  limited  or  isolated  sections  of  the  v/ork,  and  then 
only  when  approved  in  v.Titing  by  the  contracting  officer. 

Placing  of  concrete  shall,  in  general,  be  done  by  means  of  botta:i-dump 
buckets  of  sufficient  size  to  handle  the  full  capacity  of  one  mixer.  The 
design  of  the  buctets  shall  be  subject  to  the  approval  of  the  contracting 
officer,  and  shall  be  such  as  to  i^ermit  close  regulation  of  the  amount  of 
concrete  to  be  deposited  in  each  dumping  position.  It  is  contemplated  that 
the  full  capacity  of  a  bucket  may  be  deposited  in  one  operation  xihere   this 
has  no  objectionable  effect  on  the  placement  of  concrete,  but  near  forms  and 
around  embedded  items  or  elsewhere  as  directed  by  the  contracting  officer, 
the  discharge  shall  be  controlled  so  that  the  concrete  may  be  effectively 
compacted  into  layers  not  exceeding  18  inches  in  thickness  with  a  minimum 
of  lateral  movement  and  accomoanying  tendency  for  segregation  and  the  foima- 
tion  of  rock  pockets. 

(d)  Placing. 

(1)  Concrete  shall  be  placed  before  initial  set  has  occurred,  and, 
unless  otherwise  authorized  by  the  contracting  officer,  before  it  has  con- 
tained its  water  content  for  more  than  30  minutes. 

(2)  Concrete  when  deposited  in  the  forms  shall  have  a  temperature  of 
not  less  than  40  degrees  F.  and  not  more  than  75  degrees  F.  However,  when  the 
temperatures  of  the  materials  are  such  that  the  temperature  of  the  fresh  mixed 
concrete  is  ^S   degrees  or  more,  the  mixing  water  shall  be  cooled  to  a  tenpera- 
ture  of  35  degrees  F. ,  and  only  aggregates  taken  frcm  the  coolest  portions  of 
the  stockpiles  shall  be  used.  Any  heating,  cooling,  refrigerating,  or  other 
operations  necessary  in  order  to  produce  a  concrete  having  a  temperature  within 
the  above  specified  temperature  limits  (40^^  F.  to  75°  F,),  shall  be  done  by  the 
contractor  and  the  cost  thereof  shall  be  included  in  the  unit  contract  prices 
for  the  various  classes  of  concrete, 

(3)  Unless  otherwise  specified,  all  concrete  shall  be  placed  in  the 
dry  upon  clean,  unfrozen,  damp  surfaces,  free  frcm  running  water,  and  never 
upon  soft  mud,  dry  porous  earth,  or  upon  fills  that  have  not  been  strbjected 
to  approved  rolling  or  tamping  until  optimum  compacting  has  been  obtained, 

(4)  Rock  surfaces  upon  which  concrete  is  to  be  placed  shall  be  ap- 
proximately horizontal  or  stepped,  and  shall  be  clean,  solid,  and  free  from 

oil,  running  water,  mud,  objectionable  coatings,  debris  and  loose,  semi-detached, 
or  unsound  fragments  and  shall  be  svifficiently  rough  to  assure  satisfactory  bond 

with  the  concrete.  Immediately  before  concrete  is  placed,  all  such  rock 
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surfaces  shall  be  cleaned  thoroughly  by  the  use  of  high  velocity  air-water 
jets,    wet  sandblasting,    stiff  brocms,   picks,   or  other  effective  means  satis- 
factory to  the  contracting  officer.     All  pools  of  water  shall  be  removed 
fran  depressions   in  order  to  insure  proi^r  bonding  of   the  fresh  concrete   to 
the  rock  surfaces  and  no  inflow  of  water  into  the  foundation  will  be  pemitted. 
All  necessary  installations   of  riser  pipes,   headers,   sand  drains,   and  other 
installations  necessary   to  produce  a   fovmdation  free  of  running  or  standing 
water  shall  be  installed  by  the  contractor  and  so  welded  or  otherwise  securely 
fastened  in  place  as   to  prevent  their  being   jarred  loose  by  concrete  placeioBnt. 
No  separate  payiiient  will  be  i.iade  for  such  installations.     No  wooden  plugs  or 
other  organic  materials  v.'ill  be  placed  permanently  in  any  foundation.     All 
absorptive  surfaces  sliall  be   thoroughly  wetted  for  i^8  hours  and  spread  with  a 
layer  of  mortar  about  1/2  inch  thick  immediately  before   the  concrete   is  placed. 
The  mortar  shall  be  of  the  same  cement-sand  ration  as  used  in  the  concrete, 

(3)  The  layout  oi   all  monoliths  shall  be  as  shown  on  the  drawings 
or  as  directed  or  approved  by   the  contracting  officer  before   concreting  la 
cccimenced. 

(6)  All  concrete  shall  be  deposited  in  approximately  horizontal 
layers,   unless  other7/ise  specifically  authorized  or  directed  by  the  contract- 
ing officer,  and  the  concreting  shall  be  carried  on  as  a  continuous  operation, 
as  far  as  practicable,  until  the  placing  in  the  course,   section,   panel  or 
monolith  is  completed.     Concrete  must  be  covered  within  45  minutes  to  one  hour, 
depending  on  cement  used,   with  fresh  concrete  during  one  pour.     Lifts  of  mass 
concrete  shall  not  exceed  3  feet  in  thickness  except  as  shown  on  the  drawings 
or  as  approved  by  the  contracting  officer.     In  general  a  minimum  of  24  hours 
shall  elapse  for  each  foot  of  thickness  between  the  finishing  of  one  such  lift 
and  the  starting  of  the  next.     Ihe  first  tv/o  to  fair  lifts  starting  frcE  the 
rock  foundation  and  fran  lifts  v/hich  hav&  been  in  place  longer  than  13  days 
shall  be  limited  to  a  maximum  height  of  2   to  3  feet;   as  detennined  by  the  con- 
tracting officer.     Other  lifts  shall  generally  have  a  minimum  thickness  of  4 
feet,   and  maximum  thickness  of  12  feet. 

(7)  In  dropping  concrete  through  reinforcement,   care  shall  be  taken 
that  no  segregation  of  the   coarse  aggregate  occurs.     On  flat  surfaces  where 
the  congestion  of  steel  near  the  fonns  makes  placing  difficult,  a  mortar  of 
the  same  ceraent-sand  ratio  as  is  used  in  the  concrete  shall  be  first  deposited 
to  cover  the  forms. 

(8)  All  top  surfaces  not  covered  by  forms  and  which  are  not   to  be 
covered  by  additional  concrete  or  backfill  shall  be  carried  slightly  above 
grade  and  struck  off  by  board  screed  (see   paragraph  5-ll(a). 

(e)  Vibrating.   -  Concrete  sliall  be  placed  with  the  aid  of  mechanical 
vibrating  equipment  as  approved  by  the  contracting  officer* 

(1)  Internal  vibrators  shall  be  used  in  all  sections  10-inches  or 
more   in  width  or  which  are  sufficiently  large  to  accccmodate   them.     External 
vibration  shall  be  used  when  directed  by  the  contracting  officer  as  .auxiliary 
to  internal  vibration. 

(2)  Vibrators  shall  be  of  sturdy  construction,   adequately  powered 
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and  capable  of  transmitting  to  the  concrete  not  less  than  5»000  impulses 
per  minute  when  operating  under  load  (immersed  in  concrete).  The  frequency 
of  vibration  shall  be  subject  to  proof  by  measuring  the  impulses  radiated  by 
the  vibrator,  when  operating  in  concrete  designed  for  the  project,  by  use  of 
a  Frahm  vi bra ting-reed  tachcmeter  or  equal.  The  vibration  shall  be  sufficient- 
ly intense  to  cause  the  concrete  to  flow  or  settle  readily  into  place  and  show 
a  visible  effect  over  a  radius  of  at  least  18  inches  in  the  concrete. 

(3)  A  sufficient  number  of  vibrators  shall  be  employed  so  that,  at 
the  required  rate  of  placement,  vibration  throughout  the  entire  volume  of  each 
layer  of  concrete  and  complete  compaction  are  secured.  At  least  one  extra 
vibrator  shall  be  constantly  on  hand  at  each  point  of  placement  (monolith)  for 
emergency  use. 

(4)  Foim  vibrators,  where  used,  shall  be  attaclied  to  or  held  on  the 
foias  in  such  a  manner  as  to  transmit  the  vibration  to  the  concrete  effectively 
and  shall  be  raised  in  lifts  as  filling  of  the  forms  proceeds,  each  lift  being 
not  more  than  the  height  of  concrete  visibly  affected  by  the  vibration.  They 
shall  be  placed  horizontally  at  distances  not  greater  apart  than  the  radius 
through  i.-Aiich  the  concrete  is  visibly  affected, 

(5)  Internal  vibrators  shall  be  kept  constantly  moving  in  the  con- 
crete and  shall  be  applied  at  points  uniformly  spaced  not  farther  apart  than 
the  radius  over  vxhich  the  vibrator  is  visibly  effective.  The  vibrator  shall 
not  be  held  in  one  location  long  enough  to  draw  a  pool  of  grout  froa  the  sur- 
rounding concrete.  Internal  vibrators  shall  be  applied  close  enough  to  the 
forms  to  vibrate  the  surface  concrete  effectively  but  care  shall  be  taken  to 
avoid  hitting  the  forms  sufficiently  to  damage  them. 

(6)  Tlie  vibration  shall  be  such  that  the  concrete  beccnes  unifomly 
plastic  and  there  shall  be  at  least  10  seconds  of  vibration  per  square  foot 
of  surface  of  each  layer  of  concrete,  computed  on  the  basis  of  the  visibly 
affected  radius,  and  taking  over-lapping  into  consideration, 

(7)  Vibration  shall  be  supplemented  by  forking  and  spading  by  hand 
adjacent  to  the  fornis  on  exposed  faces.  The  concrete  shall  be  compacted  and 
worked  in  an  approved  manner  into  all  corners  and  angles  of  the  fonris  and 
around  reindTorcement  and  embedded  fixtures. 

(f)  Construction  Joints,  -  Vertical  joints  shall  be  formed  at  such 
locations  and  of  such  shapes  and  dimensions  as  approved  or  directed  by  the 
contracting  officer.  Horizontal  joints  shall  be  continuous  throughout  all 
monoliths  to  produce  continuous  horizontal  lines  on  the  faces  of  the  lock 
\mlls.  The  horizontal  edges  of  each  conpleted  pour  not  required  to  be  chamfered 
that  are  exposed  to  weathering  shall  be  struck  off  level  for  a  distance  of  about 
6  inches  back  from  the  foira  to  provide  an  even  and  neat  appearance  between  con- 
str^action  joints.  V/here  required,  dowel  rods  shall  be  used. 

All  concrete  in  vertical  membsrs  shall  have  been  in  place  not  less 
than  12  hours,  and  longer  if  so  directed  by  the  contracting  officer,  before 
concrete  in  horizontal  members  resting  thereon  is  placed. 
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After  the  top  surfece  of  a  course   is  finally  ccnpected,    it  shall 
be   thoroughly  protected  frcra  pedestrian  traffic,  materials  being  placed 
thereon,   running  water,   or  any  activity  upon  the  surface   that  might  in  any 
nianner  affect   the  initial  setting  of  the  concrete  for  a  period  of  4  to  2D 
hours  as  determined  by  the  contracting  officer.     After  the  time  required  for 
initial  set,    the  surface  shall  be  washed  with  a  high  pressure  air  (air  pressure 
capacity  not  less   than  100  p.s.i.)  and  water  jet  to  remove  all  laitance  and  to 
expose  clean  sound  aggregate. 

InmRdiately  before  placing  is  resuned  in  each  succeeding  course,   all 
approximately  horizontal  construction  joint  surfaces  shall  be  washed  with  a 
high  pressure  air  end  water  jet  and  scrubbed  with  steel  brushes  and  brocca. 
Sand  shall  be  added  to  the  eir-water  jet  when  required  to  remove  algae,   stains 
and  other  substances  injurious   to  bonding.     After  final  cleaning  and  iniaediate- 
ly  before  placing  is  res'jmed  the  surface  shall  be  wetted  and  spread  with  a 
layer  of  mortar  1/2  inch  thick.     The  mortar  shall  be  of  the  sane  cement-sand 
ratio  as  the  concrete. 

Where  fresh  concrete   is   to  be  placed  against  smooth  surfaces   of 
previously  placed  concrete,    the  surface  of  the  previously  placed  concrete 
shall  be  roughened  by  picking,    or  other  means  approved  by   the  contracting 
officer,    in  order  to  secure  adequate  bond.     No  payment  vrill  be  made  for  such 
roughening  but  ths  cost  shall  be  included  in  the  contract  unit  price  for  the 
class  of  concrete  affected. 

(g)   In  water.   -  When  specifically  authorized,    concrete  may  be  deposit- 
ed in  water  having  a   temperature  above    "jj  degrees  F.     The  methods  and  equirnent 
used  shall  be  subject  to  the  approval  of  the  contracting  officer.     When  deposit- 
ed by  the  tremie  method,    the  tremie  shall  be  water-tight  and  s^jJTf iciently  large 
to  penait  a  free  flow  of  concrete.     Tlae  discliarge  shall  be  kept  continuously 
sutmerged  in  the  concrete  and  the  shaft  kept  full  of  concrete   to  a  point  ;7ell 
above   the  water  surface.     When  the  botton-dunp  bucket  method  is  used,   the  bucket 
shall  not  be  dumped  until  after  it  has  cone  to  rest  on  the  surface  upon  which  the 
concrete  is   to  be  deposited.     The  bucket  shall  be   pro^/ided  with  a  suitable  cover, 
£jid  the  bottan  doors,    when  tripped,    sliall  open  freely,     Ihe  bucket  shall  be  ccm- 
pletely  filled  and  slowly  lowered  in  order  to  avoid  baci:wash,   and  irtien  tripped, 
it  shall  be  slowly  withdrawn  until  entirely  free  of  the  concrete.     With  either 
method,   concreting  shall  proceed  without  interruption  until  the   top  of  the  con- 
crete  is  T/ell  above   the  water  surface. 

(h)  Cold  Weather.  -  Concrete  sliall  not  be  placed  wiien  the  ambient 
atmospheric   temperature  is  below  35  degrees  F.  nor  when  the  concrete   is  likely 
to  be  subjected  to  freezing  tenper^tures  before   final  set  has  occorred,   unless 
specifically  authorized  by  the  contracting  officer  in  writing.     When  so  author- 
ized,   the  materials  sliall  be  heated  in  such  a  manner  that  they  will  be  free  of 
ice,   slush,   snow,    frozen  lumps,   etc.,   before  entering  the  uizer.     The   temperature 
of  the  concrste  when  deposited  in  the  forms  shall  be  within  the  limits  specified 
in  paragrapih  5-09(d)(2).     All  methods  and  equipment  for  heating  shall  be  subject 
to  the  approval  of  the  contracting  officer. 

(i)  Hot  Weather,  -  For  concrete  placed  during  the  extremely  vTam 
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summer  months  and  otherwise,  when  directed  by  the  contracting  officer,  the 
contractor  shall  take  whatever  lueasures  are  necessary  in  order  to  produce  a 
concrete  having  a  temperature  below  the  oaximum  limit  specified  in  paragraph 
5-09(d)(2),  The  methods  and  equipaent  used  shall  be  subject  to  the  approval 
of  the  contracting  officer, 

5-10.   TEST  SPECBEI©  . 

(a)  Number «  -  Test  specimens,  to  determine  whether  the  compressive 
strength  of  the  concrete  is  in  accordance  with  that  specified  in  paragraph 
3-03,  will  be  taken  by  the  Government  inspector.  At  least  1  set  of  3  speci- 
mens will  be  made  for  every  major  placement  and,  in  general,  for  every  500 
cubic  yards  of  concrete  placed,  but  in  any  event,  a  sufficient  number  of 
specimens  will  be  taken  to  give  a  ccmprehensive  knowledge  of  the  concrete  in 
each  section  of  the  work, 

(b)  Method.  -  All  specimens  will  be  taken  from  the  concrete  in 
accordance  with  the  current  specifications  of  the  American  Society  for  Test- 
ing l.laterials.  The  specimens  will  be  tested  by  and  at  the  expense  of  the 
United  States,  either  in  its  laboratory  or  in  that  of  a  recognized  commercial 
testing  agency, 

3-11.  FIIUSKIIG. 

(a)  General,  -  Immediately  after  placement,  the  concrete  shall  be  pioperly 
forked  back  along  the  faces  of  all  foims  by  the  use  of  concrete  forks  or  spades 
and  then  re-vibrated  unless  otherwise  specifically  authorized  or  directed  by 
the  contracting  officer.  The  surface  of  concrete  finished  against  forms  shall 
be  smooth,  dense,  and  free  frcm  rock  pockets,  Imraediately  upon  the  removal  of 
forms,  all  unsightly  ridges  or  lips  shall  be  removed  and  undesirable  local 
bulging  on  exposed  surfaces  shall  be  remedied  by  tooling  and  rubbing  to  the 
satisfaction  of  the  contracting  officer,  all  holes  left  by  the  removal  of  tie 
rods,  and  all  similar  voids  unless  otherwise  directed  by  the  contracting 
officer  shall  be  neatly  filled  with  cement  nor tar  mixed  in  the  same  propor- 
tions as  the  original  mix,  provided  that  wherever  practicable  mortar  v;hich 
has  been  mixed  and  allorzed  to  stand  for  one  hour  shall  be  used  and  placed  as 
directed  by  the  contracting  officer.  Defective  concrete  shall  be  repaired 
bj'-  cutting  out  the  unsatisfactory  material  and  placing  new  concrete  r/hich 
shall  be  foiT.ied  T/ith  keys,  dovetails,  or  anchors  to  attach  it  securely  to 
the  other  work.  This  concrete  shall  be  drier  than  the  usual  mixture  and 
shall  be  thoroughly  tamped  into  place.  All  finishing,  tooling,  rubbing  and 
filling  of  the  rod  holes  and  all  patching  of  exposed  surfaces  must  be  per- 
formed ir.nediately  after  forms  are  removed  and  the  s^acceeding  ccorse  of  con- 
crete shall  not  be  placed  until  the  exjosed  surfaces  of  the  preceding  lifts 
have  been  finished  to  the  satisfaction  of  the  contracting  officer.  All 
surfaces  of  concrete,  not  covered  by  forms,  that  are  not  to  be  covered  by 
additional  concrete  or  baclcfill,  shall  have  a  vrooi  float  finish  v;ithout  ad- 
ditional mortar,  and  sliall  be  true  to  elevations  as  sho\7n  on  the  drar/ings. 
Care  shall  be  taken  to  see  that  all  excess  water  is  removed  before  -i-^lcing 
this  finish.  Other  surfaces  shall  be  brought  to  the  specified  finished 
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elevation  and  left  true  and  regular  as  approved  by   the  contracting  officer. 
Where  considered  necessarj'  by  the  contracting  officer,   or  vrfiere  indicated 
on  the  drawings,   joints  sliall  be  carefully  made  with  a  jointing  tool.     Every 
precaution  shiall  be  taken  by  the  contractor  to  protect  finished  surfaces  fron 
stains  or  abrasions.     No  fire  shall  be  permitted  in  direct  contact  with  any 
concrete  at  any  time.     Concrete  surfaces,    or  edges  likely  to  be  injured  during 
the  construction  period,   shall  be  properly  protected  by  leaving  the  foras  in 
place  or  by  erecting  covers  satisfactory  to  the  contracting  officer. 

(b)     Floor  Surfaces.   -     Unless  otherwise  specified,   floors  and  other 
surfaces  v/here  indicated  on  the  plans  or  required  by  the  caitracting  officer, 
shall  be  finished  with  a  1-inch  aonolithic  sand-ceoent  nortar  surface.     All 
Water,   laitance  and  any  foreign  natter  shall  be  removed  from  the  surfaces. 
Ite  topping  mixture  shall  be  spread  evenly  over   the  base  within  45  minutes 
after  the  base  has  been  placed.     The  mortar  shall  be  of  1  part  cement  and  3 
parts  approved  clean  sand.     The  cement  and  sand  shall  be   thoroughly  mixed  dry 
and  then  sufficient  water  shall  be  added  to  produce  a  medium  stiff  mortar. 
After  placing,    the  mortar  shall  be  floated  to  a   trae,    regular  surface  with  a 
V7ood  float  and  steel-trowled  to  a  smooth  finish.     Troweling  sl-iall  be   the 
minimum  amount  consistent  with  obtaining  a  smooth  dense  surface  and  shall  not 
be  done  until  the  mortar  has  hardened  sufficiently  to  prevent  excess  fine 
material  from  being  worked   to  the  surface. 

3-12.     CURBG. 

(a)  General.     Before  actual  conci^te  placement  begins,    the   con- 
tractor shall  have   on  hand  and  ready  to  install  all  equipnent  needed  for 
adequate  curing  and   protection  of  the  concrete. 

(b)  Warm  Weather.  -     All  concrete  shall  be  adequately  protected 
frcn  injurious  action  by  the  sun.     Fresh  concrete  shall  be  protected  from 
heavy  rains,   flowing  water,   and  mechanical  injury.     All  concrete  shall  be 
kept  wet  for  a   period  of  not  less  than  lij.  days  by  covering  with  water,    cr  rrith 
an  approved  water-saturated  covering  or  by  a  system  of  perforated  pipes  or 
mechanical  sprinklers,    or  any  other  approved  method  which  will  keep  all  svir- 
faces  continuously  (not  i^eriodically)  wet.     Where  wood  forms  ere  left  in  place 
for  curing,    they  shall  be  kept  v/et  at  all  times   to  prevent  opening  at  the 
joints  and  drying  out  of  the  concrete.     Water  for  curing  shall  conform  to  the 
requirements  of  paragraph  5-0^,   and  sliall  be  generally  clean  and  entirely  free 
from  any  elements  ^ich,    in  the  opinion  of   the  contracting  officer^  might  cause 
staining  or  discoloration  of  the  concrete. 

(c)  Cold  Weather.   -     Concrete  v/hen  placed  during  cold  weather  shall 
be  kept  moist  and  provided  with  adequate  protection,   subject  to  the  approval 
of  the  contracting  officer,   so  that  the  air  in  contact  with  the  concrete  will 
be  maintained  at  temperatures  between  50  degrees  F,  and  70  degrees  F.   for  at 
least  the  first  5  days.     For  massive  section,   where   the  atmospheric  temperatures 
are  sufficiently  low,   in  the  opinion  of  the  contracting  officer,    to  cause  ex- 
cessively rapid  cooling  and  contracting  of  the  exterior  surfaces,  the  period 
for  maintaining  the   temperature  of  the  air  in  contact  with  the  concrete  between 
50  and  70  degrees  F.  may  be  required  to  extend  for  lij.  days*     In  extremely  cold 
weather,   the  removal  of  temperature  protection  shall  be  done  gradually  so  that 
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the  temperature  of  the  air  surrounding  the  concrete  is  reduced  to  the  out- 
side air  tempeirature  at  a  rate  not  faster  than  5  degrees  F.   in  any  one  hour, 
or  50  degrees  F,   in  any  24  hour  period.     Salt  or  other  chemicals  slr^all  not 
be  admitted  into  the  mixture  to  prevent  freezing. 

3-13.  Forae. 

(a)  Materials >  -  Forms  shall  be  of  wood,  steel  or  other  approved 
material,  except  that  the  sheeting  for  all  exposed  surfaces  shall  be  tongue- 
and-groove  lumber  of  uniform  width  unless  otherwise  specifically  authorized. 
Forms  of  like  character  shall  be  used  for  similarly  exposed  surfaces  in  order 
to  produce  a  uniform  appearance.  The  type-,  size,  shape,  quality  and  strength 
of  all  materials  of  which  the  forms  are  inade  and  the  design  of  the  forms  shall 
be  subject  to  the  approval  of  the  contracting  officer. 

(b)  Construction.  -  Forms  shall  be  built  true  to  line  and  grade, 
and  shall  be  mortar- tight  and  sufficiently  rigid  to  prevent  displacer^ent  or 
sagging  between  supports.  Where  forms  for  continuous  surfaces  are  placed  in 
successive  units,  care  sliall  be  taken  to  fit  the  foims  tightly  over  the  con- 
pleted  surface  so  as  to  prevent  leakage  of  nortar  from  the  concrete  and  to 
maintain  accurate  alignment  of  the  surface.  Responsibility  for  their  adequacy 
shall  rest  with  the  contractor.  Their  surfaces  shall  be  siriooth  and  free  frc^m 
Irregularities,  dents,  sags,  or  holes  when  used  for  permanently  exposed  faces. 
Bolts  and  rods  used  for  internal  ties  sliall  be  so  arranged,  that,  v/hen  the 
forms  are  removed  all  metal  will  be  not  less  than  2  inches  from  any  concrete 
surface.  Bolt  holes  shall  be  rearaed  with  a  suitable  toothed  rearaer  so  as  to 
leave  the  surface  of  the  holes  clean  and  rough  and  shall  be  filled  with  mortar 
as  specified  in  paragraph  5-ll(a)»»  inmediately  upon  removal  of  the  foims, 

Wire  ties  will  not  be  perraitted  without  the  approval  of  the  contracting  officer, 
and  at  no  time  where  the  concrete  surface  will  be  e:>q".osed  to  weathering  and 
Where  discoloration  will  be  objectionable.  All  forms  shall  be  so  constructed 
that  they  can  be  removed  v/ithout  hammering  or  prying  against  the  concrete. 
Unless  otherwise  indicated,  suitable  moldings  shall  be  placed  to  bevel  or 
round  exposed  edges,  at  expansion  joints  and/or  any  other  points  as  nay  be 
required  by  the  contracting  officer. 

(c)  Coating.  -  Foiros,  except  those  lined  with  absorptive  form  lining, 
shall  be  coated  with  a  non-staining  mineral  oil  which  sliall  be  applied  shortly 
before  the  concrete  is  placed. 

(d)  Removal.  -  Forms  shall  not  be  removed  without  the  approval  of 
the  contracting  officer,  and  all  removal  shall  be  accomplished  in  such  manner 
as  will  prevent  injury  to  the  concrete.  Fomis  shall  not  be  removed  before  the 
expiration  of  the  rjiniiaum  number  of  days  indicated  below,  except  when  si:jeci- 
fically  authorized  by  the  contracting  officer.  'rfTiien,  in  the  opinion  of  the 
contracting  officer,  conditions  on  the  work  are  such  as  to  justify  it,  forms 
may  be  required  to  remain  in  place  for  longer  periods. 

Arches,  beams  and  slabs   14  days 
Columns  7  days 

Walls  and  vertical  faces   2  days 
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(e)  Abaorptlve  Form  Lining.  -  In  addition  to  the  requirements 
for  work  specified  above,  the  foriES  for  all  permanently  exposed  surfaces, 
of  lock  nBlls  and  approach  walls,  not  covered  by  backfill,  and  galleries 
and  culverts  through  the  lock  shall  be  constracted  of  Hatched  lumber, 
approved  by  the  contracting  officer,  and  line  V7ith  absorptive  lining,  l^e 
absorptive  fonn  lining  shall  be  capable  through  its  absorptive  capacity  of 
eliminating  voids,  pits  and  other  coranon  defects  from  the  surface  of  the 
concrete  placed  against  it.  The  fom  lining  shall  be  highly  absorptive  to 
air  and  water  and  shall  possess  surface  characteristics  such  as  will  result 
in  a  dense  concrete  with  a  satisfactory  surface  texture,  and  the  minimum 
amount  of  sticking  of  the  lining  upon  removal  of  the  forms.  The  lining  shall 
be  readily  adaptable  to  cutting,  fitting  and  any  other  operation  necessary  in 
connection  with  its  use.  The  lining  itself,  and  any  coating  or  treatment 
employed  in  its  manufacture,  shall  be  such  as  will  not  create  discoloration 
or  interfere  with  the  normal  chemical  reactions  of  the  cement  in  the  concrete. 
The  type  of  lining  shall  be  subject  to  the  approval  of  the  contracting  officer. 
Tests  ahall  be  made  by  the  contractor  of  all  proposed  absorptive  lining  as 
directed  by  the  contracting  officer.  These  tests  shall  include  the  use  of 
absorptive  form  lining  on  concrete  surfaces  which  will  be  later  covered  by 
backfill.  Samples  shall  also  be  furnished  to  the  G-ovemment  for  laboratory 
tests,  before  approval  of  any  type  of  lining  by  the  contracting  officer. 
Horizontal  joints  will  not  be  permitted  in  absorptive  foirn  lining  except  at 
horizontal  construction  joints  in  the  concrete  unless  otherwise  directed  or 
approved  by  the  contracting  officer.  Other  joints  in  absorptive  fom  lining 
shall  be  made  only  where  directed  or  approved  by  the  contracting  officer. 
For  cutting  and  trimming  the  absorptive  lining,  the  contractor  shall  use  tools 
wiiich  are  well  adapted  for  this  work  and  are  maintained  in  such  condition  that 
smooth  edges  will  be  produced.  The  joints  between  the  sheets  of  absorptive 
form  lining  shall  be  fitted  smoothly  and  accurately,  and  patching  of  the  sheets 
of  absorpti^ve  fom  lining  will  not  be  permitted.  At  joints  the  edges  of  the 
form  lining  shall  be  in  contact  but  shall  not  be  pressed  tightly  together. 
Absorptive  form  lining  shall  be  attached  to  the  forms  with  only  a  sufficient 
number  of  nails  or  other  means  to  hold  the  lining  snugly  in  contact  with  the 
surface  of  the  forms,  and  free  from  bulges  and  other  imperfections  that  might 
cause  unevenness  or  roughness  of  the  concrete  surfaces.  Iteiils  shall  be  driven 
so  that  the  under  side  of  the  nailheads  will  be  flush  uith  the  surface  of  the 
absorptive  lining,  and  care  shall  be  taken  not  to  make  dents  in  the  surface 
of  the  lining  with  hammers  or  in  any  other  manner.  After  the  absorptive  lin- 
ing has  been  nailed  in  place,  the  joints  shall  be  rubbed  with  a  smooth  tool 
to  make  the  joints  smooth  and  to  press  dowp  any  projecting  fibers.  In  tighten- 
ing the  fom  anchors  where  absorptive  foim  lining  is  in  contact  with  the  face 
of  a  previous  lif't,  sufficient  pressure  shall  be  applied  to  ccnpress  the  lin- 
ing at  the  surface  of  contact  so  as  to  compensate  for  the  reduction  in  thickness 
of  the  lining  not  in  the  surface  of  contact  which  will  be  caused  by  the  pressure 
of  the  freshly  placed  concrete.  Insofar  as  practicable,  the  contractor  shall 
avoid  splashing  mortar  or  concrete  on  the  absorptive  lining  and  A  all  reniove, 
without  damage  to  the  lining,  such  coatings  as  have  set  or  beccne  dry  before 
the  concrete  is  placed  against  the  lining.  Absorptive  form  lining  of  fibrous 
materials  shall  be  used  only  once  unless  otherwise  approved  by  the  contracting 
officer.  After  being  uaed  it  shall  be  removed  from  the  site  of  the  work  or  dis- 
posed of  as  approved  by  -che  contracting  officer.  Forms  lined  with  absorptive 
lining  shall,  in  general,  be  reinoved  or  loosened  early  enough  to  avoid  difficulty 
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frooi  sticking;  except,  the  form  shall  be  allowed  to  remain  in  place  for  a 
sufficient  length  of  time  to  provide  adequate  support  for  the  concrete,  as 
determined  by  the  contracting  officer.  Fibers  fron  the  lining  which  adhere 
to  the  concrete  when  the  forms  are  removed,  shall  be  removed  without  damage 
to  the  concrete,  by  brushing  or  other  suitable  means,  as  approved  by  the 
contracting  officer.  At  all  times  subsequent  to  delivery  of  the  absorptive 
form  lining  and  prior  to  the  placing  of  concrete  against  the  lining,  the 
contractor  shall  take  all  precautions  necessary  to  protect  the  lining  from 
becoming  damp  or  wet  to  such  an  extent  as  to  damage  the  material  or  to  reduce 
its  effectiveness  as  an  absorptive  medium.  Particular  care  shall  be  exercised 
to  protect  absorptive  form  lining  during  clean-up  operations,  and  temporary 
protection  of  such  lining  will  be  required.  The  use  of  absorptive  form  lining 
which  has  beccme  wet  or  which  contains  visibls  external  defects  such  as  holes, 
ragged  or  untrue  edges,  breaks,  oracks,  tears,  protuberances  or  indentations, 
will  not  be  permitted, 

5-14.   PLACING  STEEL  REINFORCEJffiOT.  - 

(a)  General.  -  All  reinforcing  steel  will  be  furnished  to  the  con- 
tractor by  the  Government  (see  paragraph  1-10).  The  contractor  shall  unload, 
transport  and  place  all  steel  reinforcement,  including  rods,  fabric  and 
structural  shapes  as  indicated  on  the  drawings  or  otherwise  required.  The 
contract  unit  price  for  "Steel  Erection;  Concrete  Reinforcing, "  shall  include 
unloading,  hauling  to  site,  cleaning,  proper  storage  and  straightening,  if 
necessary.  All  reinforceraent  shall  be,  when  surrounding  concrete  is  placed, 
entirely  free  frcci  loose,  scale,  dirt,  grease  or  other  coating  ^7hich  might 
destroy  or  reduce  its  bond  with  the  concrete.  All  placing  shall  be  in  ac- 
cordance with  drawings  furnished  or  approved  by  the  contracting  officer. 

(b)  Cutting  and  Bending,  -  Steel  reinforcement  will  be  cut  and 
bent  to  the  required  length  and  shapes  at  the  mill.  Miscellaneous  bending 
that  may  be  required  at  the  site  shall  be  in  accordance  with  standard  ap- 
proved practice  and  by  approved  machine  methods.  Bar  lists  and  bending 
schedules  will  be  furnished  by  the  Government. 

(c)  Q.'uality.  -  The  steel  reinforcing  will  conform  to  the  require- 
ments of  paragraph  9-16, 

(d)  MiT^i"^iiTT^  Spacin;:;  of  Rods.  -  The  spacing  of  rods  shall  be  as 
indicated  on  detail  drawings  to  be  furnished  by  the  Government  later.  The 
clear  distance  between  parallel  rods  shall  not  be  less  than  1^  times  the 
diameter  of  round  rods,  or  twice  the  side  dimensions  of  square  rods,  but  in 
no  case  shall  the  clear  spacing  between  the  bars  be  less  than  1^  times  the 
maximum  size  of  the  coarse  aggregate  used  in  the  concrete,  unless  specifi- 
cally authorized  by  the  contracting  officer. 

(e)  Relation  of  Rods  to  Concrete  Surfaces.  -  Except  where  other- 
wise indicated,  reinforcement  shall  be  placed  as  follows: 

(1)  All  main  reinforcerient  in  massive  concrete  sections  shall 
be  placed  not  less  than  Ij.  inches  from  any  concrete  surface,  unless  otherwise 
specifically  indicated  or  authorized. 
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(2)  All  main  reinforcecent  in  vails  and  slabs  of  buildings 
exposed  to  the  weather  and  in  fire-resistant  construction,  shall  be  placed 
not  less  than  1  inch  frcm  the  surface  in  walls  and  slabs,  1^  inches  in  floor 
beams,  and  2  inches  in  girders  and  columns.  In  interior  flat  slab  construct- 
ion, the  minimum  cover  may  be  reduced  to  3/4  inch.  For  interior  work  where 
fire  hazard  does  not  exist,  the  main  reinforcement  shall  be  placed  not  less 
than  j/4  inch  from  the  surface  in  Tvalls  and  slabs,  1  inch  in  floor  beams, 
and  li  inches  in  girders  and  columns. 

(3)  The  covering  of  stirrups,  spacer  rods,  and  similar  second- 
ary reinforcement  may  be  less  than  the  above  dimensions  by  the  diameter  of 
such  rods.  Hie  above  dimensions  shall  be  measured  frcm  the  face  of  the 
reinforcement  to  the  face  of  the  forms. 

(f)  Splicing.  -  Where  splices  in  reinforcement,  in  addition  to 
those  indicated  on  dra\7ing3  or  directed  by  the  contracting  officer,  are 
necessary,  there  shall  be  sufficient  lap  to  transfer  the  stress  by  bond. 
Rods  shall  be  lapped  not  less  than  40  diameters  and  splices  shall  be  sta^er- 
ed.  The  lapped  ends  of  rods  shall  be  separated  sufficiently  or  connected 
properly  to  develop  the  full  strength  of  the  rods.  Adjacent  sheets  of  fabric 
reinforcement  shall  be  spliced  by  lapping  not  less  than  6  inches,  the  lapped 
ends  being  securely  wired  together.  The   expense  caused  by  any  laps  other  than 
those  indicated  on  the  drawings  or  directed  to  placed  by  the  contracting  officer, 
which  are  provided  for  the  convenience  of  the  contractor,  shall  be  borne  by  the 
contractor. 

(g)  Supports.  -  All  reinforcements  shall  be  secured  in  place,  true 

to  the  lines  and  grades  indicated,  by  use  of  metal  or  concrete  supports,  spacers 
or  ties  as  approved  by  the  contracting  officer.  Such  supports  shall  be  of  suf- 
ficient strength  to  maintain  the  reinforcement  in  place  throughout  the  concret- 
ing operation,  and  shall  be  used  in  such  a  manner  that  they  will  not  be  exposed 
on  the  face  of,  nor  in  any  way  discolor  not  be  noticeable  in  the  surface  of  the 
finished  concrete.  The  cost  of  furnishing  and  placing  all  supports,  sjacers, 
ties  and/or  other  devices  required  for  reinforcement  shall  be  included  in  the 
contract  unit  price  for  "Steel  Erection:  Concrete  Reinforcing.' 

(h)  Protection  for  Future  Use.  -  Exposed  reinf orcenent  intended  for 
bending  with  future  work  sliall  be  protected  froa  corrosion  by  heavy  wrapping 
of  burlap  saturated  with  bituminous  material,  or  by  other  approved  means, 

5-15.  EMBEDDED  ITEMS. 

(a)  Before  placing  concrete,  care  shall  be  taken  to  deteimine  that 
any  embedded  metal  or  wood  parts  are  fiimly  and  securely  fastened  in  place 
as  indicated.  Ttiey   shall  be  thoroughly  clean  and  free  from  coating,  rust, 
paint,  scale,  oil,  or  any  foreign  matter.  Ihe  embedding  of  wood  in  concrete 
shall  be  avoided  whenever  possible,  metal  being  used  instead.  If  wood  is 
allowed,  it  shall  be  thoroughly  wetted  before  the  concrete  is  placed.  Any 
air  or  water  lines  or  other  materials  embedded  in  the  structure  as  construction 
expedients  shall  confoin  to  the  above  requirements  and  upon  ccnpletion  of  their 
use  shall  be  beck -filled  with  concrete  or  grout  as  directed  by  the  cbntracting 
officer.  No  payment  will  be  made  for  such  items  nor  for  backfill  of  the  items* 
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For  the  placement  of  structural  steel,   gate  fraiaes,   etc.,   see  Sections  VII 
and  Vin. 

5-16.      EXPANSION  AND  COrrTRACTTON  JOINTS. 

(a)  General.  -  Expansion  and  contraction  joints  shall  be   construct- 
ed between  concrete  monoliths  and  at  such  other  points  v/'ith  such  dinensions 
as  shoTm  on  the  drawing   or  required  by  the  contracting  officer.     The  method 
and  materials  used  shall  be  subject  to  the  approval  of  the  contracting  officer 
and  the  materials  shall  conforra  to  current  Federal  Specification  wherever 
applicable.     In  no  case  shall  corner  protection  angle  or  other  fixed  metal 
embedded  in  the  surface  of  the   concrete  and  bonded,   be   continuous   throiogh  an 
expansion  joint. 

(b)  Built-up  Joint  Filler^  -     Joints  betr/een  dam  monoliths  sliall 
contain  a  built-up  joint  filler  where  indicated  on  the  drawings  and  as  described 
below  unless  otherwise  directed  by  the  contracting  officer j   the  area  of  the 
joint  between  the  metal  water  stop  end  the  upstream  face  of  the  dam;  areas  of 
the  joint  between  surfaces  of  the  galleries  and  the  surrounding  metal  water 
stops;  and  in  other  places,  a  strip  18  inches  wide  adjacent  to  final  exposed 
surfaces.     IRie  filler  shall  consist  of  one  thickness  of  30  lb.  asphalt-saturated 
roofing  felt  (See  paragraph  9-03)f   joined  to  the  concrete   on  each  face  of  the 
joint  by  a  uniform  trowelled  layer  of  bituminous  cement  Type    "B"   (See  para-raph 
9-19(a)). 

(c)  Water  Stops.   Bit\iminous  and  Metal.   -  Metal  water  stops  at  the 
upstream  face  of  the  dam  at  vertical   joints  shall  be  backed  up  by  six  inch 
diameter  wells  filled  with  special  bituminous  filler,    type   "C"  and  containing 
a  steam  heating  unit,  all  as  detailed  and  shown  on  the  drawings. 

The  six-inch  wells  shall  be  formed  by  halved  concrete  pipe  on  one  side 
of  the  well.     The  halved  concrete  pipe  shall  be  non-reinforced,   and  of  bell 
and  spigot  pattern,  and  shall  conform  to  Federal  Specification  SS-P-371. 
The  mi nlmum  thickness  of  shell  shall  be  one  inch  and  depth  of  socket  two 
inches.     The  halved  or  split  faces  shall  be  smooth  and  in  one  plane. 

As  the  structure  progresses   in  height,    sections  of  the  steam  heating 
unit  shall  be  installed  in  the  v.ells,   and   the  wells  shall  be  filled  solid 
with  bituminous  material.     The  special  bituminous  filler,    type   "C   shall 
conform  to  the  requirements  of  paragraph  9-I9  (b).     After  canpletion  of  the 
dam,   each  vertical   joint  shall  be  heated  by  steam  until  the  bituminous 
material  is  melted,  and  additional  bituminous  material  shall  then  be   intro- 
duced frcn  the  service  gallery  under  pressure  until  no  more  can  be  added 
under  pressures  up  to  100  pounds  per  square  inch  or  as  directed  by  the  con- 
tracting officer.     This  filler  will  be  supplied  from  the  service  gallery 
through  a  4"3Jich  wrought  iron  pipe.     Inside  this  feeder  pipe,  and  extending 
in  a  continuoxis   circuit  from  the  bottom  to  the  top  of  the  six-inch  Trell, 
shall  be  placed  the  ^/l\.-inch  wrought  iron  steam  pipe  for  use  as  a  heater 
coil  to  soften  the  bituminous  filler.     At  the  joints  in  the  bulkheads   the 
4-inch  wrought  iron  pipes  shall  extend  beyond  the  face  of  the  gallery  wall 
and  shall  be  fitted  with  flaiiges  as  shown  bn  the  drawing.     The  wrought  iron 
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steam  pipes  and  3/4-inch  nipple  for  supplying  bituminous  cenent  shall  extend 
2  inches  beyond  the  flange  on  the  l;-inch  pipe  and  shall  be   threaded  and  capped. 
At  the   joints  in  the  spill;vay  the  /i.-inch   pipe  shall  open  into  a   cover  recess 
in  the   top  of  the  pier  and  be  similarly  fitted  with  flanges  aixd  with  caps   for 
the  3A-inch  nipple.     All  wrought  iron  pipe  shall  be  genuine  vrought  iron  con- 
forming to  the  requirements  of  paragraph  9-26, 

The  metal  water  stops  shall  be  of  l6-gage  corrugated  black  sheet  iron  26- 
inches  wide   conforming  to  the  requirements  of  paragraph  9"17t  painted  with 
bituminous   paint,  and  crimped  end  bent  as  shown  on  the  drawings.     Ibe  ends  of 
the  strip  shall  be  joined  together  and  made  VTstertight  by  welding  which  shall 
be  subject  to  the  approval  of  the  contracting  officer. 

The  bottcm  of  each  water  stop  at  monolith  contraction  joints  shall  be  em- 
bedded 6  inches   in  firm  rock  and  recess  filled  with  mortar  and  mortar  allovred 
to  harden  before  placing  first  lift  of  the  foundations.     Immediately  after 
removal  of   the  form,    the  exposed  metal  water  stops,   concrete   pipe,   and  steam 
pipe  shall  be  protected  by  boxes  approved  by  the  contracting  officer. 

Other  water  stops  of  16-gage  corrugated  black  sheet  iron,   conforming  to 
the  requirements   of  paragraph  9-17»   and  painted  with  bituminaas  paint,    crimped 
and  bent  as  shown  on  the  drawings,    shall  be  installed  around  gallery  openings 
at  contraction  joints  and  elsewhere  as   indicated  on  the  drawings,   or  as  other- 
wise required. 

If  supply  conditions  at  the   time  of  construction  permit  the  use  of  copper 
water  stops,    the  contracting  officer  may  direct  that  they  be  substituted  for 
the  corrugated  iron  strips.      In  such  event  the  contractor  shall  furnish  and 
install  the  copper  strips  and  the  contract  price  will  be  adjusted  for  any  dif- 
ference in  cost  in  accordance  with  Article  3  of  "the  contract.     Copper  strips, 
if  used,    shall  conform  to  Federal  Specification  Qft-C-^Ol  and  Amendment  1, 

5-1?.     PRECAST  POROUS  C0NCKE1E  DRAIPB.   -  Precast  porous  concrete   drains 
of  the  size  and  dimensions  detailed  shall  be  placed  as   indicated  on  the  draw- 
ings.    The  porous  concrete  shall  be  mixed  in  the  proportion  of  one  part  of 
Portland  cement  to  five  parts  of  aggregate  by  weight,   the  amount  of  water  be- 
ing such  (a  water-cement  ratio  of  0.33t   plus   or  minus,   by  weight)    that  the 
resulting  cement  paste  will  not  fill  the  voids   in  the  aggregate  but  will 
thoroughly  coat  and  bind  the  agfjregate  particles.     The  aggregate  used  shall 
all  pass  a  screen  having  3/4-iiich  square  or  equivalent  round  openings  and  shall 
all  be  retained  on  a  screen  having  3/l6-inch  square  or  equivalent  round  open- 
ings.    The  conpressive  strength  of  the  porous   concrete  at  seven  days,  as  deter- 
mined by  tests  of  6-inch  by  12- inch  cylinders  made  and  tested  in  accordance 
with  the  latest  standard  specifications  of  the  American  Society  for  Testing 
Materials,    shall  be  not  less   than  1000  lbs,  per  square   inch.     The  i>orosity  of 
the  concrete  at  seven  days  sliall  be  such   that  water  will  pass   through  a  slab 
of  the  concrete  12  inches   thick  at  the  rate  of  not  less  than  seven  gallons  per 
minute  per  square  foot  of  slab,   with  a   constant  4-inch  depth  of  water  on  the 
slab.     Cement  aJ  '  aggregates  for  porous   concrete  will  be   furnished  by  the 
Government,     ftiyment  for  constructing  and  placing  the  precast  porous  concrete 
drains  will  be  made  at  the  contract  unit  price  per  lineal  foot  for   "Drains; 
Porous  Concre  te , ■ 
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3-18.     MEASUREMENT  AM)  PAYMENT. 

(a)  Concrete,   General*  -  Measurement  of  concrete  will  be  made  on 
the  basis   of  the  actual  volume  of  concrete  within  the  neat  lines  of  the 
structures  as   indicated  on  the  drawing  or  othervdse  required.     Measurement 
of   concrete  placed  against   the  sides  of  the  excavation  without  the  use  of 
intervening  forms  will  be  made  only  within  the  neat  lines  of   the  structure. 
No  deductions  will  be  made  for  roinded  or  beveled  edges  or  space  occupied  by 
metal  work,   electrical  conduits,    timber,   nor  for  voids  Trtiich  are  either  less 
than  five   (3)   cubic  feet  in  volume  or  one   (1)    square  foot  in  cross  section, 
unless  otherwise  specified,   payment  for  concrete  will  be  made  at  the  respect- 
ive  contract  prices  per  cubic  yard  for  the  various   classes  required,   which 
prices  shall  include  the  use  of  all  equipment,    tools,  material,  false-work, 
forms  and  form  lining,    bracing,   bolts,   rods,  metal   ties,   dowels,  canvas, 
mortar,    labor,   special  provisions  for  hot  and  cold  weather  placing  and  c\iring, 
and  all  other  items  required  to  ccmplete   the  concrete  work, 

(b)  Additional  Concrete*  -  Any  other  concrete  to  be  placed  and  not 
specifically  covered  above  will  be  paid  for  at  that  contract  unit  price  for 
the   concrete  specified  above  which  is  most  applicable  to  the  additional  con- 
crete  placed  as  determined  by  the  contracting  officer.     The  decision  of  the 
contracting  officer  regarding  the  classification  of  such  additional  concrete 
will  be  final.     No  payment  will  be  made  for  any  additional  material  which  may 
be  authorized  by  the  contracting  officer  at  the  request  of  and  primarily  for 
the  benefit  of  the  contractor,   which  is  not  found  necessary  and  required  and 
directed  by  the  contracting  officer  under  the  provisions  of  these  si^ecif ications, 

(c)  Measurement  and  Payment  for  Steel  Reinforcement.  -  Steel  rein- 
forcement will  be  paid  for  at  the   contract  unit  price  per  pound  for  "Steel 
Erection;   Concrete  Reinforcing,"     The  weights  for  payment  shall  be  based  on 
the  amount  actually  placed  in  accordance  v;ith  the  dimensions  and  details  on 
the  bar  schedules  furnished  by  the  G-overnnBnt  or  placed  as  directed  by  the 
contracting  officer.     Unit  weights  used  in  determining  computed  weights  will 
be  as  follows: 

Size  of  Bars.   Inches  Weiaiht,   Pounds  per  Foot 

3/8  round  O.376 

1/2  round  0.668 

1/2  square  O.850 

3/8  round  1.043 

3/4  round  1.302 

7/8  round  2,044 

1       round  2,670 

1       square  3.400 

1-1/8  square  4«303 

1-1/4  square  3.313 
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(d)  Measurement  and  Payoent  for  Water  Stope,   -  ftiyment  for  furnish- 
ing and  installing  the  bituminous   cenent   in  the   ^vells   in  the  rater  stops  will 
be  made  at   the  contract  unit  price  per  cubic  foot  for  "Special  Bituminous 
Filler,   Type    •C*  measured  in  place  to  the  section  indicated  or  required.  Pay- 
ment for  furnishing  and  installing  the  corrugated  iron  water  seals  will  be 
made  at  the  contract  unit  price  per  pound  for   "Corrogated  Iron  Water  Stops* 
and  shall  include  all  costs  of  painting,    crimping,    joining  the  ends,    placing, 
protecting,  and  embedding  in  the  foundations  and  sealing  with  grout,     llie 
payment  for  furnishing  and  placing  the  following  items  will  be  made  at  the 
contract  unit  price  as  follows i   per  pound  for  "Pipe;  Wtought  Iron,"  and  per 
lineal  foot  for  "Pipei  Concrete,  Halved, ■ 
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Specifications:  Maasena  Canal  Intake  Works 

SECTION  VI 

BRIDGE  AND  ROADWAY 

6-01.   GENERAL.  -  The  bridge  crossing  the  structure  will  be  of  rein- 
forced concrete  construction.   The  roadway  extends  over  both  bulkheads  as 
well  as  over  the  spillway,  and  is  of  sindlar  construction  throughout.   The 
clear  spans  on  the  bulkheads  are  26  feet  and  on  the  spillway  are  25  feet. 
The  gantry  track  extends  over  the  spillway  and  the  first  bay  of  each  bulk- 
head.  Over  the  spill..ay,  the  upstream  rail  is  carried  by  a  de  p  curtain  wall 
and  the  downstream  rail  by  the  main  wall  of  the  spillway  structure.  On  the 
bulkheads,  each  rail  is  carried  by  a  concrete  girder.  Between  the  roadway 
and  the  downstream  gantry  rail  there  are  fixed  hoists  for  the  eight  control 
gates.   A  concrete  slab  covers  the  spade  between  hoists.  Expansion  joints 
shall  be  provided  as  indicat'ed  on  the  drawings. 

6-02.   CONCRETE-  -  The  slabs,  girders  and  curbs  shall  be  of  Class  "A" 
concrete.  Forms  shall  be  provided  with  absorptive  form  lining  as  described 
in  paragraph  3~^3(^) •      Forms  shall  be  cambered  for  dead  load  deflection  as 
directed  by  the  contracting  officer,  and  shall  be  rigidly  sup.xDrted  to  avoid 
any  sag  in  horizontal  lines  or  surfaces. 

6-03.   CONCRETE  F]NISHII^!G.  - 

(a)  Pay emen t .  -  After  the  concrete  in  the  roadway  has  been  brought 
to  a  true  uniform  grade  it  shall  be  struck  off  with  a  heayy  template  to  the 
cross-section  indicated  on  the  drawings.  The  pavement  shall  receive  a  wood 
float  finish  as  specified  in  paragraph  5-11 •   Prior  to  final  finishing  opera- 
tions, the  surface  shall  be  tested  for  trueness  of 'surface  and  grade  and  any 
deviation  exceeding  one-eighth  of  an  inch  in  ten  feet  shall  be  immediately 
corrected, 

(b)  Curbs.  -  The  curbs  shall  receive  a  wood  float  finish  as 
specified  in  paragraph  _5-ll«  The  edge  shall  be  finished  by  a  steel  edging  tool 
to  a  smooth  dense  surface. 

6-04.  MISCELLANEOUS.  - 

(a)  Roadway  Drains.  -  The  contractor  shall  furnish  and  install 
roadway  drains  com;Aete  as  shown  on  the  drawings.  The  drains  shall  be  lo- 
cated and  dimensioned  as  shown  on  the  drawings,  and  the  material  shall  con- 
form to  the  applicable  requirements  of  Section  IX. 

(b)  Bridge  Guard  Rail.  -  A  guard  rail  shall  be  furnished  and 
erected  at  the  edges  of  the  roadway,  as  shown  on  the  drawings.  The  posts 
shall  be  6-inch  rolled  steel  H-beams  anchored  in  the  concrete  and  the  two 
rails  shall  be  2i   inch  standard  steel  pipe  welded  to  the  posts  (see  paragraph 
9-24).  The  web  at  the  upper  end  of  each  post  shall  be  cut  away  from  the 
flanges,  the  top  of  the  web  cut  to  a  semicircle  and  the  flanges  curved  and 
welded  to  the  web  to  form  a  cap  as  indicated  on  thediawings.  A  slip  joint 
shall  t>e  provided  in  each  pipe  rail  at  each  expansion  joint  in  the  roadway. 

(c)  Handrailing.  -  (See  paragraph  11-12) . 

(d)  Paints  and  Painting.  -  (See  Section  X) . 

(e)  Electric  conduits  pertainiiig  to  the  power  and  lighting  system 
snail  be  as  specified  in  Section  XI  or  shown  on  the  drawings. 
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(f)   All  pipes  (except  pip©  railing) and/or  conduits  utiich  crosa 
expansion  joints  shall  be  fitted  with  suitable  water-tight  sleeves,  satis- 
factory to  the  contracting  officer,  to  allow  for  ex|)ansion  and  contraction 
at  the  joint.   The  weight  of  the  sleeves  will  be  included  in  the  weight  for 
the  pipe  or  conduit  of  which  they  form  a  part. 

6-05.   PAYMENT.  - 

(a)  Payment  for  the  bridge  concrete  will  be  made  at  the  respective 
contract  unit  price  per  cubic  yard  for  the  class  required  and  will  include 
the  cost  of  finishing  the  concrete  surfaces. 

(b)  The  weight  of  cast  iron  roadway  drains,  furnished  and  installed, 
shall  be  included  in  the  bid  item  "Iron;  Cast,"  and  payment  will  be  made  at 
the  contract  uijit  price  per  pound  for  that  item. 

(c)  Payment  for  furnishing,  installing,  and  painting  the  bridge 
guardrail,  including  pipe  railing,  posts  and  anchorages  will  be  made  at  the 
contract  unit  price  per  lineal  foot  for  "Bridge  Guard  Pail".  Measurement 
for  payment  will  be  made  along  the  top  rail  from  center  to  center  of  posts. 
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Specifications:  Massena  Canal  Intake  Works 
SECTION  VII 
GATES,  HOISTS,  GANTRY  CRANE,  AND  APPURTENATJCtS 
7-01.  GENERAL.  - 

(a)  Scope  of  7''ork.  -  The  work  covered  by  this  section  ccmi  rises  the 
vinloading,  hauling,  storing,  erecting,  painting,  placing  and  testing  of  the 
control  gates,  stop  logs,  control  gate  hoists,  downstream  stop  log  hoist,  and 
the  gantry  crane,  together  with  all  appurtenances,  anchor  bolts,  fitting  up 
bolts  or  other  required  fittings  for  the  foregoing  items.  Placing  of  any 
items  requiring  grouting  in  place  shall  include  the  grouting.  All  necessary 
fitting,  adjusting,  riveting  and  welding  shall  be  included  in  the  price  for 
erection.  All  permanent  wiring,  except  as  specified  in  Section  7-0/;(b), 

will  be  done  under  another  contract.   Field  riveting  end  welding  shall  be  in 
accordance  with  paragraph  II-03  end  field  painting  shell  be  in  accordence  with 
Section  X, 

(b)  Mnterinl  and  Kquipment.  -  The   material  and  equipment  to  be 
erected  including  rivets  and  permanent  connecting  bolts  will  be  furnished  by 
the  Government,  see  paragraph  1-10.  The  contractor  shall  furnish  the  construc- 
tion plant  and  all  field  paint,  lubricating  materials,  welding  rods,  fitting-up 
bolts,  tools,  appliances  and  any  other  items  incidental  to  handling,  storing, 
erecting,  painting  and  testing. 

7-02.   ORDER  OF  WORK.  - 

(a)  Placement  of  certain  items  of  material  end  equipment  will  be 
required  during  the  first  stage  of  construction  end  placement  of  the  remainder 
will  not  be  required  until  the  fifth  (last)  stage.   The  work  to  be  done 

under  all  sections  of  this  contract  during  each  of  the  five  stages  is  explained 
in  paragraph  2-02.  The  items  required  under  this  section  for  the  first  stage 
and  those  required  for  the  fifth  stage  ere  listed  in  (b)  and  (c)  below. 

(b)  First  Construction  Stage.  -  Erection  and  placement  of  the 
following  items  are  required  during  the  first  construction  stage: 

(1)  One  travelling  gentry  crane. 

(2)  One  upstream  stop  log  lifting  beam. 

(3)  108  temporary  upstream  stop  logs. 

(4)  hk   permanent  upstream  stop  logs. 

(c)  Fifth  Construction  Stage*  -  Erection  end  placement  of  the 
following  items  are  required  during  the  fifth  construction  stage: 

(1)  Eight  control  gate  seats,  including  roller  tracks, 
seal  bars  and  supports,  and  upstream  guides. 

(2)  Eight  conduit  liners. 

(3)  Eight  pairs  of  control  gate  dogs. 
(i|)  Eight  control  gates. 

(3)  Ei^t  control  gate  hoists. 

(6)  One  downstream  stop  log  hoist. 

(7)  One  downstream  stop  log  lifting  beam. 

7-03.   UNLOADING  AND  HAI©LING.  -  All  material  and  equipment  shall  be 
carefully  handled  during  unloading  and  placing  in  final  position  so  that  no 
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parts  will  be  bent,  broken  or  otherwise  dtmaged.  Henmering  or  wedging  that 
will  distort  or  injure  the  members  will  not  te  permitted,  and  members  shall 
not  be  overstressed  during  the  process  of  unloading,  handling  and  erection. 
The  contractor  shall  unload  all  materiel  promptly  upon  arrival  fat  the  site, 
otherwise  he  shell  be  responsible  for  demurrage  charg-^s  and/or  damages.   (See 
paragraph  1-10.)  He  shall  check  all  material  turned. over  to  him  against  ship- 
ping lists  and  report  any  shortage  or  damage  discovered  promptly  in  writing 
to  the  contracting  officer.   If  the  sequence  of  operations  requires  it  he  shall 
store  all  material  under  cover  and  protect  it  from  the  elements  until  it  is 
placed  in  final  position. 

7-04.   GAWTOV  CRANE.  - 

(a)  Description.  -  The  gantry  crane  run*ay  will  extend  from  the  south 
end  of  the  electrical  bay  in  the  south  bulkhead  to  the  north  end  of  the  re- 
pair bay  in  the  north  bulkhead.  The  crane  will  be  of  35  ton  capacity  with  a 
single  hook.  The  gantry  structure  will  be  of  structural  steel  box  sections 
supporting  a  single  trolley,  and  the  trolley  runway  will  te  entirely  enclosed 

by  a  sheet  steel  housing.  Ttie   gtntry  drive  will  te  by  means  of  a  motor  in 
each  of  two  of  the  gentry  trucks.   Power  will  be  supplied  to  the  crane  by 
means  of  a  flexible  cable  on  a  reel  mounted  under  the  downstream  lower  sill 
and  which  may  be  connected  to  any  of  several  power  outlets  along  the  runway. 

(b)  Erection.  -  The  contractor  shall  adhere  to  the  best  modem 
practice  and  workmanship  in  the  erection  and  testing  of  the  crane.  He  shall 
make  all  adjustments  necessary  for  satisfactory  operation,  shall  sejrvice  all 
machinery  units,  make  all  electrical  connections  and  place  the  crane  in  first 
class  operating  condition. 

(c)  Use  b^t-  the  Contractor.  -  Ibe  contractor  is  expected  to  use  the 
crane  to  handle  the  upstream  stop  logs  during  construction,  and  will  be  per- 
mitted to  use  it  in  doing  any  work  under  this  contract  for  which  it  is  suit- 
able on  condition  that  he  shall  provide  competent  operators  and  proper  care 
for  the  crane  until  the  completion  of  the  contract.  He  shall  also  provide 
any  necessary  temporary  electric  service  lines  and  power  for  crane  operation 
(see  paragraph  1-11).  Before  the  final  contract  payiaent  is  made  the  contrac- 
tor shall,  if  required  ty  the  contracting  officer,  repaint  the  crane  and  make 
good  to  the  satisfaction  of  the  contracting  officer  any  damage  to  it  that  ma> 
have  resulted  from  the  contractor's  use  thereof. 

7-05.  UPSTREAM  STOP  LOG  LIFTOJG  BEAM.  -  The  upstream  stop  log  lifting 
beam  will  be  shop  fabric:- ted  and  assembled.  The  contractor  shall  store  the 
beam  or  attach  it  to  the  crane  hook  as  directed  by  the  contracting  officer. 

7-06.  TEMPORARY  UPSTREAM  STOP  LOGS.  -  As  these  stop  logs  are  for  tem- 
porary regulation  of  flow  end  are  not  required  to  te  water-tight,  a  reason- 
able amount  of  leakage  will  be  permitted.   They  will  be  of  structural  steel 
with  timber  sheathing  and  belting  seals.  The   steel  frames  will  be  completely 
shop  fabricated  and  furnished  by  the  Government.  The   contractor  shall  furnish 
and  attach  (after  painting  the  frames)  the  timber  sheathing  and  seals,  together 
with  lag  screws  and  holding  bolts,  in  accordance  with  paragraph  2-07(b)  of 
these  specifications,  and  shell  store  the  stop  logs  or  place  them  directly 
in  the  slots  as  directed  by  the  contracting  officer. 

7-07.  FERI/IAI^ENT  UPSTREAM  STOP  LOGS.  -  Ibese  stop  logs  will  be  of  struc- 
tural steel  with  rubber  seals.   They  will  be  completely  shop  fabricated,  but 

the  seals  will  be  shipped  separately.  After  painting  the  stop  logs  the 
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contractor  shall  attach  the  seals  to  form  water-tight  joints  t nd  shall  store 
the  stop  logs  or  place  them  directly  in  the  slots  as  directed  by  the  contrac- 
ting officer. 

7-08.   DOWNSTOEAM  STOP  LOG  HOIST.  -  The  downstream  stop  log  hoist  will 
be  a  monorail  electric  hoist  of  stond^rd  manufticture  and  of  aboQt  .l'OOO  pounds 
capacity.  The  contractor  shall  instc.ll  the  hoist  in  operating  position  on 
the  monoreil. 

7-09.  DOWNSTREAM  STOP  LOG  LUTITJG  BEAM.  -  The  downstream  stop  log  lift- 
ing beam  will  be  a  steel  strut  suspended  horizontally  by  a  chain  sling  from 
the  hoist  and  equipped  with  hooks  for  engaging  the  stop  logs.   TTie  ends  will 
be  guided  in  the  stop  log  slots.  The  contractor  shall  store  the  lifting  bet.a 
or  attach  it  to  the  hoist  as  directed  by  the  contracting  officer. 

7-10.  CONTROL  GATE  SEATS.  -  The  control  gate  seats  for  each  gate  open- 
ing consist  of  two  vertical  embedded  structural  steel  members  carrying  the 
side  seal  bars  and  the  roller  tr^in  bearing  track,  two  horizontal  meuibers 
carrying  the  top  and  bottom  seals,  and  two  striking  plate.;  on  which  the  ad- 
justing pins  on  the  bottom  of  the  gate  will  rest  when  the  gate  is  closed.  Each 
horizontal  member  and  each  vertical  member  will  be  com  letely  shop  fabri- 
cated, the  four  memters  will  be  assembled  with  turned  bolts,  and  the  surfaces 
to  which  the  roller  train  bearing  plates  and  the  seal  bars  are  attached  will 
be  accurately  machined.  The  assembly  will  then  be  taken  apart  and  shipped. 
The  contractor  shall  re-assemble  the  members  in  the  gate  opening,  bolt  the 
conduit  liner  to  them,  accurately  adjust  the  whole  assembly  to  line  and  grade, 
and  hold  it  in  this  position  until  the  concrete  to  be  placed  during  the  fifth 
construction  stage  has  set.   He  shall  make  all  welds  required  for  watertight- 
ness  at  the  joints  and  shall  attach  the  roller  train  bearing  plates  and  seal 
bars.  The  striking  plates  shall  be  accurately  set  to  grade  and  grouted  in 
place. 

7-11.  CONTROL  GATE  GUIDiio  BELOW  ELE7ATI0N  206 .  -  After  the  gate  seats 
have  been  concreted  in  place  and  the  guides  above  Elevation  206  set,  the  guide 
angles  on  the  upstream  side  of  each  gate  slot  shall  be  adjusted  to  the  proper 
distance  from  the  vertical  roller  train  bearing  plate  and  to  make  a  smooth 
joint  with  the  upstream  guide  above  Elevation  206  (see  paragraph  8-12)  by  means 
of  the  anchor  bolts  embedded  in  the  concrete,  and  shall  then  be  grouted  in 
place. 

7-12.  C0M)UIT  LINERS.  -  The  conduit  liners  will  be  of  structural  steel 
plates  with  welded-on  stiffeners  and  connection  angles.  Each  liner  will  be 
shop  fabricated  in  convenient  shipping  pieces  with  provision  for  bolted  splices. 
The  contractor  shall  assemtle  the  liners  in  place,  bolt  all  splices  and  the 
connections  to  the  gate  seat  members  and  hold  the  whole  assembly  to  correct 
line  and  grade  as  specified  in  paragraph  7-10. 

7-13.  CONTROL  GATE  DOGS.  -  A  pair  of  dogs  will  be  provided  for  each 
gate  at  the  top  of  the  guides  at  elevation  2l>li ,     The  contractor  shall  accu- 
rately set  the  bases  for  the  dogs,  bolt  them  securely  in  place,  and  install 
the  dogs  on  their  bearings.   In  setting  the  bases,  the  contractor  shall  do  any- 
reaming,  welding  and  adjusting  required  for  an  accurate  alignment  and  spacing. 
The  bearings  shall  be  greased  if  required. 
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7-li|.  CONIROL  GATES.  -  The  control  gates  will  be  of  the  tractor  typo 
with  inclined  seeling  surfaces.  TTiey  will  be  conpletely  shop  fabricated  and 
shipped  complete  with  roller  trains.  The  cjntractor  shell  install  each  gate 
in  its  slot  end  shell  ctrefully  adjust  and  lock  the  adjusting  pins  at  the  bot- 
tom so  that  pressure  between  the  seeling  surfaces  on  the  g£te  end  those  at  the 
edges  of  the  conduit  opening  will  be  only  sufficient  to  form  an  effective 
water  seal  when  the  pin*  are  earrying  the  weight  of  the  gate  on  the  striking  plates 
set  in  the  concrete.   With  the  gate  in  this  position  and  the  pins  adjusted 
there  shall  be  no  appreciable  tendency  for  the  gate  to  f.>rce  itself  upstream 
due  to  wedging  action  against  the  seeling  surfaces  at  the   conduit  o  ening. 

7-15.  COiMROL  GATE  HOISTS.  -  The  gate  hoists  will  be  of  the  drum  and 
cable  type,  electrically  operated,  the  hoist  frame  will  span  the  gate  open- 
ing at  the  deck  level  and  will  rest  on  bearing  plates  set  in  the  concrete  of 
the  downstreoiu  roadway  girder  and  the  downstream  wall  of  the  apillwey  struc- 
ture.  Anchor  details  will  be  such  that  the  hoists  may  be  easily  removed  and 
replaced  by  the  gantry  crane.  T^e  contractor  shall  set  and  anchor  the  hoists, 
connect  the  lower  sheave  blocks  to  the  gates,  service  all  machinery  units, 
connect  power  leads,  iLake  any  necessary  adjustments  and  place  the  hoists  in 
first  class  operating  condition. 

7-16.  ERECTION  ENGINEERS.  -  The  contracting  officer  will  require  the 
manufacturers  of  the  crane,  control  gates  and  hoists  each  to  furnish  an  erec- 
tion engineer  to  supervise  and  direct  the  erection  or  installation  and  the 
testing  of  the  equipment  which  he  furnishes.   The  contractor  shall  place  ell 
of  his  men  who  are  working  on  the  erection  of  this  equipment  under  the  super- 
vision and  direction  of  the  erection  engineers.   The  services  of  the  erection 
engineers  will  be  paid  for  by  the  equipment  manufacturers. 

7.17.  TESTING.  - 

(a)  General.   -  Tte  contractor  shall  make  the  tests  required  under 
^b)  and   (c)   below  and  necessary  adjustments   in    the   equi,ment  all  under  the 
direction  of  the  manufacturers'   erection  engineers  as  specified   in  paragraph 
7-I6.     Tests  shall  be  repeated  until  the  operation  of  each   item  is  satisfactory 
to   the   contracting   officer. 

(b)  Control  Gates  and  EQuipnent.    -  The  operation  of  the  control 
gates  shall  be  checked   by   lowering  end  raising  each  gate  several   times   through- 
out   its   full   range  by  means   of   its  hoist,  and   by   supi-orting   it   on  the  dogs.    In 
addition,   each  hoist  shall  raise  and   lower  at  the   specified   speeds  and  hold   in 
any   position  a   test    load  23^  in  excess   of   its  rated  capacity  under  both  manual 
and  automatic   control. 

(c)  Gantry  Crane.    -  Ttie  crane  shall   raise,    lower  and  transport  on 
the   runway  at   the   specified  speeds  and  hold   in  any  position  a    test   load  25^  in 
excess  of   its  rated  capacity. 

7-18.     MEASUREMENT  AND  PAYMENT.    - 

(a)  Payment   for  erecting  the  hoists  and    the  gantry  crane  will  be 
made   Sit   the   contract   lump  sum  price   for   "Hoists  and  Gentry  Crane:   Erection,* 

(b)  Measurement   for  payment  for   erecting  and  placing   in  final 
position  the   control  gates,   control  gate   seats,   control  gate  guides  below 
Elevation  206 ,    control  gate  dogs,   and   the  conduit   liners  will  be  on   the   basis 
of  scale  weights  except    that  no  payment  will  be  allowed  for  weights  more   than 
kX  in  excess  of   the  theoretical  weight.      Payment  will  be  made  at   the  contract 
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unit  price  per  pound  for  "Control  Gates:  Erection.* 

(c)  Measurement  for  payment  for  placing  the  permanent  upstre&m 
stop  logs,  the  temport-ry  upstream  stop  logs  exclusive  of  timber,  seals  and 
connections  (see  paragraph  II-I6),  the  upstream  and  downatream  stop  log 
lifting  beams  and  the  downstream  stop  log  hoists  will  be  on  the  busis  of  sctle 
weights  except  that  no  payment  will  be  allowed  for  weights  more  than  li%   in 
excess  of  the  theoretical  weight.   Payment  will  be  made  at  the  contract  unit 
price  per  pound  for  "Miscellaneous  Equipment:  Placing.* 
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Specifications:     Massena  Canal  Inteike  Works 

SECTION  VIII 
STOUCTURAL  STEEL 
8-01.       PEiUIPaffiWr.   - 

(a)  General.   - 

(1)  The  work  covered  by  this  section  coTiprises  the 
unloading,  hauling,  storing,  erecting,  placing  and  painting  of 

the  items  listed  in  (b)  and  (c)  below.  Placing  of  any  items  requir- 
ing grouting  in  place  shall  include  the  grouting.  All  necessary 
fitting,  adjusting,  rivetingt  welding  and  placing  of  all  anchor 
bolts,  shims,  wedges,  connecting  bolts,  fitting-up  bolts,  or  other 
fittings  for  the  required  items  shall  be  included  in  the  price 
for  erection.  Field  riveting  and  relding  shall  be  in  accordance 
with  paragraph  II-03  and  field  painting  shall  be  in  accordance 
with  Section  X. 

(2)  T^e  material  to  be  erected,  except  as  noted 
below,  including  rivets  and  permanent  connecting  bolts  will  be 
furnished  by  the  Government,  The  contractor  shall  furnish  the  con- 
struction plant  and  all  field  paint,  weldins  rods,  fitting-up  bolts,, 
tools,  appliances,  and  any  other  items  incidental  to  handling, 
storing,  erecting  and  painting. 

(3)  Erection  of  certain  items  will  be  required 
during  the  first  stage  of  construction  and  the  remainder  will  not 
be  required  until  the  fifth  (last)  stage.  The  work  to  be  c?one 
under  all  sections  of  this  contract  during  each  of  the  five  stages 
is  explained  in  paragraphs  1-12  and  2-02,  The  items  required  under 
this  section  during  the  first  stage  and  those  required  during  the 
fifth  stage  are  listed  in  (b)  and  (c)  below. 

(b)  First  Construction  Stage.  -  Erection  of  the  following 
items  are  required  during  the  first  construction  stage: 

(1)  Guides  and  sills  for  the  upstream  stop  logs. 

(2)  Rails  for  the  gantry  crane  runway. 

(3)  Gantry  crane  stops. 

(4)  Control  gate  hatch  frames  and  covers. 

(5)  Upstream  stop  log  hatch  frames. 

(6)  Deck  expansion  joint  steel. 

(7)  ladders  (except  as  noted  in  (c))and  metal  stairs, 
(3)  Steel  in  electrical  and  repair  bays, 

(9)  Access  hatch  frames  and  covers. 

(10)  ^fc)BDTBiL  hoist  track  columns. 

(c )  Fifth  Construction  Stage.  -  Erection  of  the  following 
items  are  required  during  the  fifth  construction  stage: 

(1)  Control  gate  guides  above  Elevation  206, 

(2)  Platforms  at  Elevaticu  2hh' 

(3)  Ladders  in  spillway  section  below  Elevation  206. 
(k)  Monorail  hoist  track. 

8-02.  DRAWI^JJS.  -  ."nie  general  arrangement  of  the  material  and 
equipment  to  be  erected  is  as  shown  on  the  drawings.  Complete  erec- 
tion drawings  will  be  furnished  the  contractor  by  the  contracting 
officer. 
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8-03.  UJ^TjOADING  AIJD  HRNDLirrc.  -  All  material  and  equipment 
3hall  be  carefully  handled  during  unloading  and  placing  in  final 
position  so  that  no  parts  will  be  bent,  broken  or  otherwise  damaged. 
Hammering  or  wedging  that  will  distort  or  injure  the  members  v/ill 
not  be  permitted,  and  members  shall  not  be  overstressed  during  the 
process  of  unloading,  handling  and  erection.  The  contractor  shall 
unload  all  material  promptly  upon  arrival  at  the  sits,  otherwise 
he  shall  be  responsible  for  demurrage  charges  and/or  damages.   (See 
paragraph  1-10.)  He  shall  check  all  mjaterial  turned  over  to  him 
against  shipping  lists  and  report  any  shortage  or  damage  discovered 
promptly  in  writing  to  the  contracting  officer.   If  the  sequence  of 
operations  requires  it  he  shall  store  all  material  under  cover  and 
protect  it  fro  '  the  elements  until  it  is  placed  in  final  position. 

3-04.  Guides  and  sills  for  upstream  stop  logs.  -  The  stop 
log  guides  will  consist  of  built-up  plate  and  channel  sections 
lining  the  slots.  The  sills  will  be  light  H  sections.  Both  gtiides 
and  sills  will  be  embedded  in  the  concrete.   Sixteen  pairs  of  guides 
and  sixteen  siliwill  be  required.  The  contractor  shall  set  the 
guides  in  a  vertical  position  and  v/ith  the  correct  distance  between 
the  vertical  Z-bars  on  the  liner  plates  of  the  pair  of  guides  in 
each  stop  log  opening.  The  spacing  of  the  guides  snail  be  accurately 
maintained  within  the  tolerance  shown  on  the  drav/ings.  Particular 
care  shall  be  taken  to  hold  each  guide  in  a  truly  plumb  position 
and  with  the  backs  of  the  downstream  channels  in  each  pair  of 
guides  in  t   true  plane.  The  sills  suall  be  accurately  set  to  grade, 
the  ends  welded  to  the  guides,  and  the  sill  adequately  supported 
until  the  concrete  inclosing  it  has  set. 

8-05.  CRANE  RAILS.  -  The  rails  for  the  gantry  crane  run/ay 
will  rest  on  bearing  plates  which  will  be  set  in  grout  slots  left 
in  the  concrete  and  will  be  anchored  by  embedded  bolts  and  rail 
clips  at  the  bearing  plates.  Lateral  adjustment  will  be  provided 
by  clearance  in  the  clips.  The  rails  shall  be  set  on  the  base  plates 
and  anchored  after  the  plates  are  leveled  and  adjusted  to  proper  grade 
and  alignment.  Care  snail  be  taken  that  the  track  gauge  is  accurately 
maintained,  that  the  rails  are  truly  level  and  at  the  correct  elevation 
and  that  they  are  securely  anchored.  All  splice  bars  and  any  other 
fittings  sdall  be  securely  attached  and  the  slots  filled  with  grout. 

8-06,  GAITTRY  CRANE  STOPS,  -  Stops  for  the  gantry  crane  will  be 
placed  at  each  end  of  each  crane  runway  rail.  They  will  consist  of 
structural  steel  members  anchored  in  concrete  and  with  striking 
plates  to  engage  the  bur^pers  on  the  crane  trucks.  The  stops  shall 
be  set  in  position  so  that  the  crane  bumpers  v/ill  strike  the  two 
stops  at  either  end  of  the  runway  simultaneously, 

6-07.  HATCH  FRAMES  AND  COVERS,  -  The  embedded  steel  framing 
for  the  control  gate  and  upstream  stop  log  hatches  shall  be  set 
accurately  to  line  and  grade  and  held  in  position  until  the  inclosing 
concrete  has  set.  Covers  for  the  control  gate  hatches  with  timber 
insulation  in  place  as  shown  on  the  drawings,  shall  be  put  in 
positibn. 

8-08,  DECK  EXPANSION  JOINT  STEEL.  -  Ste'el  curbing  and  expansion 
details  will  be  provided  at  all  transverse  joints  in  the  deck  and 
shall  be  set  accurately  in  the  concrete  pour  at  the  edges  of  the 
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slabs. 

8-09.   LADDERS  AND  METAL  STAIRS.  -  Ladders  and  metal  stairs 
with  all  required  and  necessary  fittings  such  as  railing  and  grating 
treads  shall  be  erected  at  locations  shown  on  th©  drawings  and 
securely  anchored  in  place. 

8-10.   STEEL  IN  ELECTOICAL  AND  REPMR  BAYS.  -  Steel  for  support 
of  equipment  in  the  electrical  and  repair  bays  aall  be  accurately 
set  to  line  and  grade. 

8-11.   ACCESS  HATCH  PRAMES  AND  COVERS.  -  The  hatches  in  the 
deck  at  Elevation  255  for  access  to  the  platforms  below  will  be  of 
standard  sidewalk  frame  type  with  hinged  covers.  They  shall  be  set 
accurately  to  line  and  grade  and  held  in  position  until  the  inclosing 
concrete  has  set. 

8-12.   CONIRCL  GATE  GUIDES  ABOVE  ELEVATION  206.  -  The  guides 
above  Elevation  206  will  be  supported  by  structural  steel  framing 
anchored  to  the  downstream  wall  and  tied  in  the  concrete  at 
Elevation  206  and  to  the  platform  supporting  steel  at  Elevation  244» 
The  guides  will  be  adjustable  by  means  of  oversize  holes  for  the 
anchor  bolts  at  the  bottom  and  by  shims  at  the  downstream  wall 
anchors.  The   contractor  shall  align  the  backs  of  the  downstaam 
guide  channels  with  the  roller  train  bearing  plates  in  the  guides 
below  Elevation  206  and  shall  erect  and  fimly  anchor  the  entire 
assembly  in  this  position.  The  upstream  guide  angle  below  Elevation 
206  will  then  be  adjusted  and  grouted  in.   (See  paragraph  7-11. ) 
Care  shall  be  taken  that  the  surfaces  on  which  the  gate  is  to  be 
guided  are  accurately  joined.  If  necessary  to  secure  a  smooth  joint, 
the  contractor  shall  grind  the  ends  of  one  or  both  guides  as  directed 
by  the  contracting  officer. 

8-13.   PLATFORMS  AT  ELEVATION  244*  -  The  bearing  plates  for  the 
rolled  steel  supporting  beams  shall  be  accurately  set  to  line  and 
grade.  The  beams  shall  be  placed  and  adjusted,  connections  to  the 
gate  guides  nnade  and  the  ends  of  the  beams  grouted  ia. 

8-li;.   MONORAIL  HOIST  TRXCK   AND  SUPPORTS.  -  The  columns  for  the 
hoist  track  shall  be  set  accurately  to  a  plumb  position  in  the  con- 
crete of  the  pier  noses  and  in  concrete  anchors  in  the  embankment. 
The  contractor  shall,  at  the  start  of  the  fifth  construction  stage, 
bolt  on  the  supporting  brackets  and  erect  the  monorail, 

8-15.   MEASUREMENT  AND  PAYMETTT.  -  Measurement  for  payment  for 
erecting  in  final  pcsition  all  items  covered  in  this  section  of  the 
specifications  will  be  on  the  basis  of  scale  weight  except  that  no 
payment  will  be  allowed  for  weight  more  than  '4%   in  excess  of  the 
theoretical  weight.  F&yment  will  be  made  at  the  contract  unit  price 
per  pound  for  "Steel  Erection:  Structural",  which  payment  shall 
cover  all  necessary  material  and  work  for  erecting,  placing  and 
painting  as  indicated  on  the  drawings  or  as  called  for  in  these 
specifications.  No  separate  payment  will  be  made  for  furnishing  and 
placing  timber  insulation  for  the  control  gate  hatch  covers. 
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Spaoif ioatloas:      Massena   Canal    Intake  Works 

SECTION    DC 
MATERIALS 

9-01.      GENSRAL.- 

(a)  Materials   - 

All  materials  shall  be  of  now,  unused  stock,  free  from 
defects.   Substitution  of  size  of  sections  and  materials  from  that  shown 
on  the  drawings  shall  not  be  made  except  on  written  approval  of  the  con- 
tracting officer  euid  provided  that  the  cost  to  the  government  shall  not 
be  increased  thereby. 

Materials  indicated  on  the  drawings  or  required  in  the  work 
and  not  covered  elsewhere  in  these  specifications  by  ietailed  requirements 
shall  conform  to  the  requirements  of  this  section. 

Any  materials  required  which  are  not  covered  by  ietailed 
specifications  herein  or  elsewhere  in  the  specifications  shall  conform  to 
the  applicable  Federal  Specifications,  grade  and/or  class  as  required  or, 
in  cases  where  there  are  no  applicable  Federal  Specifications,  to  applicable 
specifications  of  the  American  Society  for  Testing  Materials  (A.S.T.M.). 
In  all  other  cases  not  specifically  covered  in  these  specifications  the 
contractor  shall  furnish  the  highest  grade  commercial  materiil  or  product. 

(b)  Inspectioa,  Acceptance  and  Rejection  of  Matsrials 

All  materials  shall  be  subject  at  all  times  to  inspection 
by  the  contracting  officer  who  v/ill  select  such  samples  in  such  quantities 
as  he  may  deam  necessary,  and  subject  the  same  to  such  tests  as  may  be 
necessary  to  determins  their  qualities  as  herein  specified.   He  will  accept 
or  reject  materials  in  accordance  with  the  results  of  such  test.   Tests 
may  be  repeated  upon  arrival  of  the  various  shipments  at  the  site  of  the 
work  to  insure  the  acceptance  of  only  such  materials  as  v/ill  comply  with 
the  provisions  of  the  plans  and  specif ioatioas. 

(o)   Test  SpQciniQQs.  -  Special  test  specimens  snail  be  furnished 
by  the  contractor  on  request  aad  shall  be  of  such  shape  and  number  as 
designated.   They  shall  in  general  conform  to  Federal  Specifications  or  to 
the    Specifications  of  the  American  Society  for  Testing  LJaterials  as  to 
shape,  size  and  method  of  testing. 

(d)   Mill  Test  Reports.  -  Mill  test  reports  certified  by  quali- 
fied technicians  shall  be  furnished  when  required  for  all  material  entering 
into  this  work.   They  will,  in  general,  be  the  basis  of  acceptance  or 
rejection  of  the  materials.   The  contracting  officer  may,  however,  require 
of  the  contractor  special  chemical  or  physical  test  on  any  part  of  the 
material  if,  in  his  opinion,  the  conditions  justify  such  a  test. 

9-02.   PSD3RAL  SP2CIFICATI0\^S.  - 

Copes  of  Federal  Specifications,  referred  to  herein,  may  be 
procured  from  the  Superintendent  of  documents.  Government  Printing  Office, 
Washington,  D.  C. t  at  a  price  of  five  or  ten  cents  each.   When  the  term 
"Federal  Specifications"  or  "A.S.T.iJ.  Specifications"  is  cited,  the 
reference  shall  be  construed  to  mean  the  specifications  as  modified  by 
any  amendments  promulgated  before  the  date  of  opening  bids  for  the  con- 
tract.  The  number  and  designation  of  the  Federal  Specifications  or 
A.S.T.M.  Specifications  for  materials  to  be  furnished  under  this  contract 
are  as  hereinafter  enumerated. 
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9-03-      ASPHALT- SATURATED  FBLT.   - 

Asphalt- sat ura tad   felt   shall    oooforffl   to   the   rot^ulremaats   of  Federal 
Specifloatlon  HH-F-191.    for    "Pelt;    Asphalt-Saturated,    (for)    Flashings,    Roof- 
ing and   Waterproofing'. 

9-Oii.     -BOLT   ST32L.    - 

Bolt    steel    shall   oooform   to  Federal   Speoif ioation  FP-B-571a  and 
Amendment  No.    1,    dated   April,    I935i    for   "Bolts;    Nuts;    Studs;    and   Tap  Rivets 
(and   Uaterial   for  Same),*    Class   *B'    steel,    unless   otherwise    specified   or 
required. 

9-05-      BUILDERS'    HARDWARE.   - 

(a)  Builders'    hardware    shall    in  general    oooform  to   the   following 
Federal   Specif ioations j 

FF-H-106   and   Amentment    1,    dated   November, 
1934i    for   "Hardware,    Builders; 
Locks    and   Look  Trim*. 
FP-H-ll6a   for   "Hardware,    Builders;    Hinges" 

(b)  Looks    shall    be   of   the   pin-tumbler   type,    with   not   less   than 
5   tumblers,    and    shall   be   of   weatherproof   and   moistureproof   construction. 
(See   also    paragraph   11-15    (t>) .      Padlocks    shall    conform  to  Federal   Specifi- 
cation FP-P-lOla   and  amendment  3«    dated  July,    I939t    for   "Padlocks",    Type   la, 
size   1-3/4    inches.      All   padlocks    shall   be   legibly   stamped   "C.    of   B. .    U.S.A." 

9-06.      CAST    IRON  PIPE  AND  FITTINGS.    - 

(a)  pipe.    -   Unless    otherwise   indicated   on   the   drawings   or 
directed   by    the   contracting   officer,    oast   iron   pipe    shall    conform  to   the 
specifications  of   the  American  Standards  Association  for  Pit  Cast  Pipe  for 
the   class   required.      The   pipe   shall   be   furnished  with   standard   coal-tar-dip 
coating.      Ends    shall   be   either  plain,    boll   and    spigot,    or  American  Standard 
flanged,    as    required.      Cast    iron    soil    pipe   shall   conform   to  Federal 
Specification  WW-P-401   for   "Pipe   and   Pipe   Fittings;    Soil,    Cast    Iron." 
Threaded    cast   iron  pipe    shall    conform   to  Federal   Specification  W)ff-P-356  for 
"Pipe,    Cast   Iron;    Drainage,    Vent  and  Wtiste    (Threaded)". 

(b)  Threaded  Fittings    shall   conform  to  Federal   Specification 
'jr^P-50la   for   "Pipe  Fittings;    Cast-iron    (Threaded)"    of    type  aod   class  as 
shown   or    required. 

(o)      Flanged   Fittings    shall   conform  to  American  Standards,    class 
as    indicated   or   required. 

9-07.      CAST    IRON  SAFETY   TREAD.    - 

Cast    iron   safety    treaa    shall    conform   in  all    respects   to  Federal 
Specification  RR-T-661,    for    "Treads;    Safety,    Metallic,"    "Type   "B"    and  Class   6. 
Safety   treeuis   shall    have   a  minimum  thickness   of  5/16    inch  and    shall   be   of 
the    lengths   and   widths    shown   on   the   drawings. 

9-08.      CHAINS    AND    ATTACHMENTS. 

Chains   and   attachments    shall    conform   to  Federal   Specification 
RR_C-271   and   Amendment   2,    dated   November,    1934.    for   "Chain   and   Attachments; 
Standard,    Miscellaneous".      Chains    shall   be  Type   "A",    Grade   II,    and    as   other- 
wise  specified. 
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9-09.      CONDUIT. 

Rigid    steel    ooaduit,    eaameled,    shall    oonform  to   Federal   Specif ioation 
Viri/ir-C-571   dated   June    6,    1933.    for    •Conduit ;    Steal,    Rigid,    Enameled*. 

9-10.      CORROSION-RSSISTIfW    STEEL. 

Corrosion-resisting    steel   for   air   bubbler   nozzles    shall    oonform 
to  Federal   Speoif ioation  :iQ-S-763   for   "Steol,    Corrosion-Resisting;    Bars   and 
Forgings,*    :jrade   6. 

9-11.      CR30S0TE. 

Creosote   for  pressure   treatment    shall    oonform  to  Fedorn 1   Speoi- 
fication  TT-VV-556   for   *',VJod-Preservative ;    Coal   Tar   Creosote    (for)    Ties   and 
Structural   Timbers*.      The   pressure   treatment    shall    oonform   to   Federal   Speoi- 
f ioation  TT-W-371a   for    " Vood    Preservative;    Preservative   Treatment". 

9-12.      SMBSDDED  HAMCJER   SUPPORTS. 

(a)  Embedded   Inserts   for   pipe   supports    shall   be   for   threaded    rods 
similar   and   equal    to    the   adjustable-loop  type  manufactured   by  the  Srinnel 
Company. 

(b)  Expansion  Shields   and   Sleeves   for   Pipe   Supports   shall    be  for 
threaded   rods   of   the   sizes    shown   on   the   drawings,    and   shall   be   of   a   type 
approved   by   the   oontraoting  officer. 

9-13.    IRON  castim:}S. 

(a)  Cast  Iron  shall    in  general  conform  to  Federal  Specification 
^^1-632  for  "Iron,  Gray;  Castings",  of  class  as  required. 

(b)  Cast  Malleable  Iron  shall  conform  to  Federal  Specification 
Q^I-666  and  Amendment  1,  dated  ^Joveraber,  1934»  for  "Iron,  ?/alleable; 
Castings",  Black  (Unga Ivanized)  Type  "S",  and  Zinc  Coated  (galvanized) 
Type  "B". 

9-14.   LOCK  WASffTRS. 

Lock  washers  shall  be  of  the  "Kantlink"  type  and  shall  conform 
to  the  S.A.S.  standard  dimensions  and  requirements  for  lock  washers* of 
regular  section.   Material  shall  be  either  "^.A.E.  x  1055  or  S.A.E.  IO6O. 

9-15.   METALLIC  COATINGS. 

Zinc  coatings  shall  be  applied  in  a  manner  and  of  a  thickness 
and  quality  conforming  to  A.S.T.M.  Specification,  S-123-33  for  "Zinc  (hot 
galvanized)  Coatings  on  Structural  Steel  Shapes,  Plates,  Bars,  and  Their 
Products".   Sheradizing  and  cadmium  plating  shall  have  thickness  and  dur- 
ability equal  to  or  greater  than  zinc  coating  as  specified  above. 

9-16.   REINFORCING  STEEL. 

Reinforcing  steel  will  oox-iform  to  Federal  Specif ica.tions  QQ-B-71a, 
for  "Bars;  Reinforcement",  (for)  Concrete",  Type  "B"  (Deformed).   Bars 
will  be  of  Grade  2  (Intermediate  Billet  Steal),  or  Grade  3  (Intermediate 
Car  Axle  Steel),   The  steel  will  be  identified  as  to  grade. 
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9-17.      SH3JT  IGTAL. 

Sheet   laetal    shall    oonform  to  Federal    Specification  ^t^I-696   for 
•Iron   aad   Steel;    Sheet,    Black  and   Zinc   Coated    ((Jalvanized)"    of   the  type 
and    class    required.      ;Yhen    so    specified    sheets    shall    coaform  also   to   definite 
cheoiioal    requirements. 

9-13.      SOLD331. 

Solder  shall  oonform  to  Federal  Specification  Q5-S-571  for  •Solder; 
Tin-Lead",  3rade  "A*  or  "C"  as  specified  or  otherwise  required. 

9-19.   SP5CIAL  BITUMINOUS  CSMS»JT.  - 

(a)  Type  *B*  shall  be  an  internal  set-up  cement  of  asphaltic  base, 
composed  of  a  liquid  asphaltic  fluxing  agent  with  an  admixture  of  powdered 
asphalt,  asbestos  fibre  and  other  suitable  inorganic  fillers,   .fhen  mixed  in 
the  proper  proportions,  the  cement  shall  be  suitable  for  proper  trowel 
application,  and  shall  harden  to  a  consistency,  specified  in  subparagraph 

(3)  below: 

(1)  The  material  shall  be  supplied  in  containers  of  proper 
relative  size  to  apportion  batches  with  the  desired  troweling  consistency. 
The  liquid  asphaltic  fluxing  agent  shall  be  a  smooth  uniform  mixture,  not 
thickened  or  livered,  and  showing  no  separation  which  cannot  be  easily  over- 
come by  stirring.   The  powdered  cement  shall  be  a  uniform  mix  containing  no 
matted  lumps  of  fibre. 

(2)  '.Yhen  mixed  in  the  proportions  recommended  by  the 
manufacturer,  the  cement  shall  yield  no  less'  than  35  per  cent  of  nonvolatile 
matter  when  10  grams  are  heated  in  an  oven  at  105  to  110  degrees  Centigrade 
for  24  hours. 

(3)  "(Then  tested  in  accordance  with  A.S.T.M.  Specification 
D-5-25  for  "Penetration  of  Bituminous  Materials",  the  above  mixture  shall 
have  the  following  characteristics: 

Immediately  after  mixing,  tested  with  a  5/3  inch  diameter  3te,_l 
ball  (114  grams)  the  mixture  shall  permit  a  penetration  greater  than  3OO  in 
5  seconds.   After  24  hour  immersion  in  water  at  25°  C,  the  sme   specimen  shall 
permit  a  needle  penetration  (100  grams)  of  not  more  than  100  in  5  seconds. 
After  30  day  immersion  in  water  at  25°C,  the  same  specimen  shall  permit  a 
needle  penetration  (100  grams)  of  not  more  than  50  in  5  seconds. 

(b)  Type  *C*  cement  shall  be  an  internal  set-up  cement  as 
specified  for  Type  "B".  except  that  it  shall  have  a  melting  point  between 
50  and  S5   degrees  Centigrade,  auid  a  needle  penetration  at  25°  C  of  not  lass 
than  30. 

9-20.   STA?JDARD  BOLTS,  SCRET/fS  AND  PI^S. 

Bolts,  nuts  and  studs  shall  conform  to  Federal  Specification 
FF-B-511a  and  Amendment  1,  dated  April,  1935.  for  "Bolts;  'Juts;  Studs;  and 
Ta|>-rivets,  (and  material  for  same)".   Unless  otherwise  specified  or  required, 
bolts  shall  be  of  Type  "B-2*  and  nuts  of  Class  "C"  steel,  type  ■A-2",  with 
class  2  free  fit.   Zinc  or  cadmium-coated  bolts  shall  be  furnished  where 
required. 

9-21.   STESL  FLOOR  0RATIN3  AND  FASTSN3RS. 

Steel  floor  grating  and  fasteners  shall  conform  in  all  respects 
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to  Podaral    Spaoif loation  RR-Cf-66la  Type    I   for   "Sratin^js,    Steil,    Floor   ("Sxoept 
for    Maval  Vessels)".      Cross   members    shall    be  welded. 

9-22.      STSSL   PIP3   A^JD   FITTIM3S. 

(a)  '.Yelded    or   Seamless   Stejl    Pipe,    Black   or   lalvaaized,     class, 
and    coating  as    specified    or   re4uired,    shall    bo   of    standard   commercial   grade 
and    sizes    in   conformity  with  Federal   Specification  TY-P-403a   for   "Pipe;    Steel 
and   Ferrous   Alloy,    Wrought,    Ir  ou-Pipe-Si  ze" ,    except   that   tests  will    not   be- 
required.      Open   ends    shall   be   reamed.      The  pipe   shall   be    straight,    clean, 

and   free   from   scale,    rust,    oil   or  other   foreign  matter. 

(b)  Fittings 

(1)   Screwed  fittings  shall  be  of  standard  weight,  mallaable 
iron,  conforming  to  Federal  Specification  WW-P-521a  for  "Pipe  Fittings; 
Malleable- Iron  (Threaded),  I50  pounds,  black  or  galvanized  as  required, 
plain  screw  type  fittings  shall  be  of  the  same  weight  or  grade  as  the  pipe 
with  which  they  are  used. 

9-23.   STEEL  WIR3  ROPE. 

Steel  wire  rope  for  guard  rails  shall  conform  to  Federal  Speci- 
fication RR-R-571  and  Amendment  4  dated  January,  1941 1  for  "Rope;  Wire,  of 
sizes  and  types  as  specified  or  otherwise  required. 

9-24.   STRUCTURAL  STEEL. 

Unless  otherwise  specified,  all  steel  for  general  purposes  shall 
conform  to  Federal  Specification  QQ-S-711a.  for  "Steel,  Structural,  (for) 
Bridges",  Class  "A"»  except  that  the  chemical  properties  shall  be  so  con- 
trolled as  to  permit  it  to  be  easily  welded  by  the  arc-welding  process. 

9-25.   TIMBER  AMD  LUMBER. 

(a)  General.  -All  timber  ajid  lumber  shall  be  straight,  evensawed, 
sound  and  entirely  free  from  all  defects  which  might  impair  its  durability 
or  its  usefulness  for  the  purpose  intended. 

(b)  Soft  wood  except  as  otherwise  specified  shall  conform  to 
Federal  Specifications  MM-L-731a  and  Amendment  1,  dated  April,  1933i  for 
■Lumber  and  Timber;  Softwood",  yard  lumber,  grades  as  specified  or  required. 

(o)   Hardwood  shall  conform  to  Federal  Specification  MM-L-736  and 
Amendment  2,  dated  June,  1939i  for  "Lumber  and  Timber;  Hardwood,"  yard 
lumber,  grades  as  specified  or  required. 

(d)   Framing.  -  All  timber  shall  be  accurately  framed  and  fitted 
and  securely  connected  as  shown  on  the  drawings.   Care  shall  be  taken  in 
framing  to  work  out  permissible  defects  wherever  possible. 

9-26.  -.'/ROUIHT  IRON  PIPE  AND  PITTIN:}S. 

'.Vrought  iron  pipe  and  fittings  shall  conform  to  Federal  Speci- 
fication T7-P-441a  for  "Pipe;  Wrought- Iron,   Welded,  Black  and  Zinc-Coated", 
and  shall  be  of  classes  and  sizes  as  required.   Open  ends  shall  be  reamed. 
T^e  requirements  in  the  specifications  for  steel  pipe  fittings  shall  apply 
also  to  wrought  iron  pipe  fittings. 

9-27.   MEASURSMSTT. 

(a)   The  weights  of  structural  steal  members  and  of  castings  will 
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bo  determined  from  the  soale  weight  observed  In  the  shop  before  shipment.   If 
this  weight  Is  not  nvallable  certified  shipping  weights  will  be  used.   The 
oontraotlng  officer  may  check  these  weights  by  calculations  and  no  payments 
will  be  made  for  weight  exceeding  by  more  than  4  por  cent  (4/f)  the  theoretical 
calculated  weight.   Ho  weight  allowance  for  painting  will  be  made  aad  the  cost 
of  painting  shall  be  Included  la  the  unit  price  bid. 

(b)  Measurement  of  concrete  reinforcing  will  be  made  in  aocordanoo 
with  the  provisions  of  paragraph  5-l9  (<>)• 

(c)  All  materials  for  which  payment  is  not  specifically  provided 
elsewhere  will  be  paid  for  on  the  basis  of  the  unit  measure,  as  listed  in 
the  schedules,  at  the  unit  bid  prices. 
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SECTION  X   -   PAlWrS  AMD  PAI^TING 

10-01.      GENERAL.     The  requirements  set  forth   in  this  section   include 
both  shop  and   field  cleaning  end  painting,    but   only   the   field  cleaning  and 
painting  applies  to  thia   contract   on    :ho3e    items   furnished   by  the  Oovernment, 
see   paragraph  1-10.      Unless  otherwise   specified  or  authorized,  all   paint 
materials   shall  conform  to   the   current  Federal  Specif ictit ions  wherever 
applicable.     Where  Federal  Specifications  are   not  applicable,   material 
shall   be  as  specified,   or  otherwise   subject   to   the  approval    of  the  contracting 
officer.      All  colors   shall    be   as  specified  or  subject  to   the  approval   of 
the   contracting  officer.     All   paint,   vrhen  applied,    shall   provide  a   satis- 
factory  film  and  a   smooth  even  surface,   except  when  sand  reinforced,   and 
undercoats  shall  dry  without  excessive  gloss,   suitable   for   the   proper 
application  and  adhesion  of  subsequent   coats,  as  approved   by  the   contracting 
officer.      Where  necessary,    in  the   opinion  of   the  contr-.cting  officer,    to 
suit   the   conditions  of   surface,    temperature,  and  weather  existing  at   the 
particular  time   of  application,    the  packaged  paint  may   be    thinned  by   the 
addition  of  not  more   than   one   pint   per  gallon  of  mineral   spirits  ^paragraph 
lO-lO(a);    immediately  prior  to  application,   provided  that   in  no  case 
shall   the  viscosity  of  the   paint  be   reduced  to  a  point  where   the   specified 
maximum  coverages  will   be   exceeded.     To  distinguish   several   paint   coats  of 
the   same   color  the   contracting  officer  may   require   the  addition  of 
carbon  black  to  give   each   coat  a   different   shade. 

10-02.      SURFACE  CLEANING  AND  PREPARATION. 

(a)  Shop  Cleaning.    -  Except  as  noted,   all   surfaces  of  control 
gates,   steel  stop  logs  and  steel   stop  log  frames,    conduit  liners,   gate  guides 
and  supports,  and  other  ferrous  metal   subject  to   imrnersiDn  shall   be 
thoroughly  cleaned  of  all  millscale  and  other  foreign  sulstances  to  base 
metal,   by  sandblastin*^  or  any  other  method  approved  by  the  contracting  officer. 
All   other  exposed  metal  surfaces,   except  as  noted,    shall  be    thoroughly  cleaned 
of  ell   loose  millscale  and  other  foreign  material  by  wire   brushing  and/or 
flame   cleaning.     This   paragraph  shall  not  apply  to  stainless   steel,    bronze, 

or  machined  surfaces. 

(b)  ^ield  Cleaning.    -  All   painted  ferro  s   surfaces  of  gates, 

stop  logs,    liners,    gate   guides  and   supports,   and  other  fen-ous  metal   subject 
to  im:aersion,   shall   be  cleaned  of  all  p2int,   rust,   dirt,   and  other  foreign 
matter  by  sand-blasting.     All  other  shop  primed  surfaces   shall  be   cleaned   of 
dirt,    oil   or  other  foreign  substances  by  the  use   of  mineral  spirts  or  other 
approved   cleaning  agents,    imiiediately  prior  to  the  application  of  field 
coats,   and  all  blisters  and  breaks   in  the   paint   film  Aall  be   cleaned   to 
bas^   surface   by  wire   brush   or  scraper. 

(c)  Protection  of  Surfaces.    -  Care  shall  be   taken   to  adequately 
protect  all  machinery  parts,    threads,   and  finished  surfaces  during  cleaning 
and  preparation. 

(d)  Inhibition.    -  No  shop   inhibitive   treatment  v/ill   be   required. 
All  surfaces  cleaned   in  the  field  by  sandblasting,   or  equally  effective 
method,   shall  be   treated  with  a   chemical   rust    inhibitor   (paragraph   10-0?^. 
The   inhibitor  shall   be  aj-plied  as   soon  after  cleaning  as   practicable,   and 
prior  to  formation  of  any  forms   of  corrosion  from  atmospheric  moisture, 

or  other  causes.     The   inhibitor  shall   be   applied  by  brush  and  permitted 
to  dr^.     This  cliemical   inhibitor  however,   shall  be  applied  only  under 
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conditions   such   that   the   temperature   of   the   surfaces  to  which  applied  and 
the   air  in  contact   therewith,   are   between  ^0  degree  F.   and   110  degrees  F.  , 
in  order  to  insure   proper  chemical  reaction  with   the  netal..   After  drying, 
any  ur.noutralized  reactive  residue    on   the   surfaces   shall   be   renioved   by 
thorough  wiping  with  wet   cloths.     The   inhibited   surfaces   shall   then 
be   permitted  to  dry   thoroughly  and   shall  be   brushed  with  a  broom  to  remove 
the   dry  dusty  inaction   product,   after  which  a    standard   priming  coat   of 
paint,   as   indicated,    shall   be  applied  &s   soon  as  practicable,   but    in 
any  event  prior  to  deterioration  or  destruction  of  the   inhibited    surface. 
Should   the   inhibited   surface  be   damaged  or  destroyed  at  any  point   by  any 
means   whatsoever,    the    surfaces  shall   be   cleaned  ^ni.   retreated   in  approved 
manner  prior  to  application  of  the   paint. 

10-03.      PAINT   APPLICATION. 

(a)  All   painting  shall   be   done    in  a   neat,    thorough  and  work- 
manlike manner.     Except   where   otherwise   specified   or  specifically  directed, 
all   paint   coats   shall  be  applied   by  either  brush  or  spray   in  such  manner  as 
to   produce  an  even   coating  of  uniform  thickness   completely  coating  all 
corners  and  crevices.      All  painting  shall   be  done  by  thoroughly  experienced 
workmen.      Care   shall  be  exercised  during  spraying  to  hold   the  nozzle   sufficiently 
close   to   the   surfaces   being  paintoi    to  avoid  excessive   evaporation  of   the 
volatile   constituents  and   loss   of  material   into    the  air.      Paint  shall  be 
applied  only   to  surfaces   that  are   thoroughly  dry  and   only  under   such   combination 
of  humidity  and  temperatures  of   the   atmosphere  and   surfaces  to  be   painted 
as  will   cause  evaporation  rather  than  condensation.      A   practical  test   is 
to   wipe  a   damp  cloth   on  the   surface   to  be   painted.      If  the  moist    streak 
dries  promptly,   conditions  conducive   to  evaporation  prevail.      Ta  no  case 
shall  any  paint   he  applied   to  surfaces  upon  shich  there   is  frost  or 
moisture   condensation,   or  during  rainy  or  misty  weather,   without   suitable 
protection  as  approved  by  the   contracting  officer.      Painting  during  unfavorable 
weather  conditions  shall   be    carried  on  under  a   protective  covering.     While 
any   painting  is  being  done,   the   temrerature  of  the   surfaces  to  be   painted 
and   of   the   atmosphei^    in  contact  therewith   shall   be  maintained  at  or  above 
50  degrees  F.     All    naint  when  applied  shall   be  approximately   fwithin  fifteen 
degrees  of)   the   same   temperature   as   that  of   the   surface   on  which   it    is 
applied.      Where   protection  is   provided  for  paint-surfaces,   such  protection 
shell  be   preserved   in  place  until    the   paint  film  has  properly  dried  and 
re:::oval  of  the  protection  authorized  by  the  contracting  officer.      Items 
which  have  been  painted  shell  not   be   handled,   worked-on  or  other  wise 
disturbed  until   the   paint    coat   is   completely  dry  and  hard.     After  delivery 
at   the   site  of  permanent  erection  or  installation,   all   shopprimed  metal   work 
shall  be   kept  clean  and  free  from  corrosion.     The   surfaces  shall  be   repainted 
or  retouched  from  time   to   time,   when   in  the   opinion  of   the    inspector   it 
becomes  necessary,   using  the   3ar:;e   type   of  paint  as   the   priming  coat.      Where 
field-painting  at    the   site  has  been   commenced  on  any  portion  of   the   work,    the 
complete   painting  operation,    including  primins  end  finishing  coets,    on  that 
portion  of   the   work,    shall    be   completed  within  JO  duys  sfter  the   date   of  such 
coinoencement.      All   coats   on  all   painted   surfaces   shall   be   unscarred  at   the 
time   of  application   of  all   succeeding  coats,  and  when   in  the   opinion  of   the 
contracting  officer   it   becomes  aecessary,   all  coats   shall   be   aBintained  by 
retouching  or  repainting,    uding  the   proper  paints  for   the   respective   coats. 
After  coicpletion  of   painting,   all   glass,    woodwork,   and   hardware  snd   other 
surfaces  not  required   to  be  painted  shall   be   cleaned   to  the  satisfaction  of 
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the  contracting  officer. 

(b)  Coverage.  -  The  surface  area  covered  per  gallon  for  each 
type  of  paint  specified  shall  be  not  greater  than  the  following. 

On  smooth  metallic  surfaces: 

1st  Priming  Coat 600  square  feet 

2nd  Priming  Coat _-- 425    •     ■ 

Ist  and  2nd  Finish  Coats 550    "     " 

On  sanded  priming  coat: 

Sanded  Primer  Coat 425  square  feet 

l3t  Finish  Coat 250    " 

2nd  Finish  Coat-  - --3OO    •     " 

3rd  Finish  Coat 400    • 


• 


10-04.      PRIMING  COATS. 

(a)  Unpainted  Surfaces.   -  The   surfaces  of  all   ferrous  metal 
work  to  be   embbed  in  the   concrete   stainless   steel  rollers  and  bearing 
surfaces,   machined  surfaces,   surfaces  requiring  welding,   and  surfaces  which 
will  be    in  riveted  contact   shall  not  be   paintad  unless   otherwise  specified. 

(b)  Shop  Priming.    - 

(1)  Unless   otherwose   specified  all  exposed  ferrous  metal 
shall  receive  one  shop  coat   of  Synthetic  Red  Ijead  Primer. 

(2)  Machinery  and  mechanical  equipment   (except   threads  and 
finished  surfaces)   subject  to  exterior  atmospheric  exposure,   shall   receive 
one   shop  coat  of  Synthetic  Red  Lead  Primer. 

(3)  Interior  machinery,   mechanical  and  electrical  equipment 
shall   ]-ecieve   at   least   one  priming  coat   of  an  approved   synthetic-varnish 
paint   compatible  with  the   synthetic  enamel  approved  for  finish  coats. 

(4)  Machined  surfaces  shall,    immediately  after  final   inspection, 
be   thoroughly  cleaned  of  all  foreign  matter  and  coated  with  Rust  Preventive 
Compound,   U.  3.  Army  Specification  2-84A. 

(5)  Screw  Threads  shall   be   protected   by  a   coating  of  heavy 
oil. 

(c)  Field  priming.    - 

(1)  All   ferrous   surfaces  of  control  gates,    stop  logs,    liners, 
gate   guides  and  supports,   and  other  ferrous  metal   subject   to  iinrae^sion 
and  which  are   to  be   painted,    shall  be  treated  as  follows:      After  cleaning 
by  sandblasting,   the    surfaces  shall    be   inhibited  end   painted  with   one   coat 
of  Synthetic   '^d  Lead  primer.      In  this  coat,   a  heavy  uniform  course    of   perfectly 
clean  sand   (see  paragraph   lO-ll(f))  shall  be    thoroughly  and  uniformly 
embedded  within  15  minutes  after  application  of  the   raint,    or  in  any  event 
before   the   paint  has   set   to  such  extent  as  to  prevent  the   proper  embedment 
and  adhesion  of  the   sand  particles.     The   sand  shall   be  applied  by  air  spray 
at  reduced  pressure   or  in  any  other  manner  which  will    insure  thorough 
embedment   of  the  maximum  volume  of  sand  particles  without  appreciable 
movement  of   the   paint  film.     This  coating  shall  be  allowed  to  dry  for 
a  minimum  of  48  hours  prior  to  application  of  finish   coats. 
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(2)   All   other  surfaces  shall   receive   a   second  priming  coat 
of  Synthetic  ^ed  Lead   Primer  after  final  erection  in  place   in  the   structure. 
Surfaces  which  will   be    inacce-isible   after  erection   shall   be   painted   prior 
there-to. 

10-05.      FINISH  COATS. 

(a)  General.   -  Unless  otheiwise      specified  or  authorized,    the 
sand   reinforced^primed  ofital   shall   be^   given  three   coats  of   gray  finish 
enamel.      (See   paragraph  10-06(d)).      Exposed  primed  surfaces  of  all   other  metal 
work   shall   receive   2  coats  of  gray  finish  enamel.     The   -riming  coat   over 
which  it   i3  applied  shall  be   thoroughly  dry  and  hardened,   end  at  least 

a  2ii-hour  interval   shall   be   allowed  between   two  successive   finish  coats 
and  not  less   than  5  days  for  hardening  of   the    final   cost   before   teing 
submerged    in  water.      In  any  case,      all  finish   painting  shsU   be   completed 
within  30  days  after  application  of  the  first   f ield-primin?  coat. 

(b)  Interior  Mechanical  and  Electrical  Equipment  and   parts  for 
installation  within  buildings,   and  not  subject   to  either  water  or 
atmospheric  exposure,    shall,   unless   otherwise   specified   or  authorized, 
receive    two  coats   of  Feat   Resistant   Primer  and  Finish-Metal,  except   that 
parts  not  subject   to   temperature    in  excess  of  150     F,   may  be   given  two 
coats  of  a  high  quality  synthetic  resin  (»namel,   similar  and  equal   to 
"1-U3trlife"    Enamel  as  manufactured  by   the   St.   Louis  Surfacer  and   Taint 
Company,  St.    Louis,   Missouri. 

10-06.     PAirrrs  amd  faiot  formulae. 

(a)General.    -  Paints  shall  have    the   composition  as   indicated 
below  and   shall  be   of  a   color  matching  the   color  clipe  attached  or  as   other- 
wise  approved  by  the   contracting  officer.      All  paints,    shall   b(-;  .c^uaranteed 
by   the  manufacturer  not   to  get,    liver  or  thicken  deleteriously  or 
form  gas   in  a   closed  container  within  a   period  of   one  year  from  date   of 
manufacture. 

(b)  Processing;  of   Paints. 

(1)  Except  where  otherwise    specified   or  authorized,   all 
paint   shall  be  made   by  grinding   together  dry  or  paste    pigments  end  a 
liquid  vehicle   to  form  a   smooth  paint   that  will   flow  freely  and   .vill   not 
settle   or  ireact  deleteriously  in  containers. 

(2)  Grinding  shall  produce  a  fineness   such  that  coarse 
particles  and  skins   will  not  exceed   I.5  per  cent   (total   residue   left   on 
No.   325  mesh  screen,    based   on  pigment    .      The  grinding  shall  be   done    in  a 
roll   or  pebble  mill  at  temperatures  that  will  not   cause  polymerization. 

(3)  Skinning  shall   be   negligible  after  exp-ising  A  ounces 
of  paint   in  a   tightly  closed  8  ounce  glass   container  to  sunlight  for  a 
total   time   of  24  hours. 

(4)  The   resulting  paint  shall  have   satisfactory  brushing 
and  leveling  properties,    shall  set   to  touch  in  not   less   then  one  hour 
nor  more   than  four  hours,    unless  othervrise   specified,    and   shill   provide 
a   satisf-ictory  fiLr  and  a   smooth  even   surface  without   undue  gloss,    suit- 
able   for  proper  aplication  and  adhesion  of  subsequent   paint   coats,    as 
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approved  by  the  contracting  officer.  Sufficient  suitable  driers  shall  be 
added  to  make  the  paint  dry  hard  within  18  hours. 

(5)  III  view  of  potential  variations  resulting  from 
variable  processing  equipment  and  technique,  the  manufacturer  may  be  allowed, 
where  necessary  to  produce  the  specified  viscosities,  to  make  slight  changes 
in  forniilci  proportions,  subject  to  specific  approval  of  the  contracting 
officer. 

(c)  Synthetic  Red  Lead  rrimer,  to  be  used  under  all  gray 
enamsl  finish  coats  shall  be  conposed  of  materials  conforming,  where 
applicable,  to  the  specified  requirements  and  mixed  in  the  proportions 
as  follows: 

Red  Lead __-__- 16.5^  by  weight 

Iron  Oxide 3"^-^ 

Zinc  Yellow-  -----------------  5v^ 

Diatomaceous  Silica-  -------------  6.(X 

vehicle  (see  par.  IO-06)  -----------  28. (X 

Thinner  -------------------  5»8^ 

The  paint  shall  have  a  consistency  of  flow  of  between  25  and  1^0   seconds 
through  the  0,15  inch  diameter  orifice  of  a  standard  consistency  cup 
when  tested  in  accordance  with  the  procedure  specified  in  paragraph  9 
and  10  of  A.S.T.M.,  Specificaticxi  D  333-37  for  "I'lethods  of  Testing 
Nitrocellulose  Clear  Lacquers  and  Lacquer  Enamels,"  It  shall  have  satis- 
factory brushing  and  leveling  properties,  shall  set  to  ligjit  touch  in 
not  less  than  2  hours  nor  more  than  3  hours,  and  shall  dry  hard  for 
rec Gating  in  not  more  than  18  hovurs,  when  tested  in  accordance  with 
paragraph  F-2d  of  Federal  Specification  Tl'-V-Sla,  entitled  •Varnish; 
Mixing  (for)  Aluminum  Paint."  The  vehicle  shall  be  a  synthetic  resin 
varnish  consisting  of  a  phenol  formaldehyde  resin  with  the  necessary 
oils  and  volatile  thinners  to  produce  elasticity,  water-proofnes^ , 
adherence,  and  durability  in  the  finished  paint  film.  It  shall  iceet  the 
detailed  requirements  of  paragraph  10-08. 

(d)  Gray  Finish  Enamel.  -  unless  otherwise  specified,  all  finish 
paint  for  all  metal  surfaces  shall  have  the  following  composition  and 
properties : 

Coloring  pigments O.5  lbs.  (approx.) 

Lead  Titanate-  --------------3,0  lbs. 

tbgnesium  silicate  -------  -----1,0  lbs. 

Acicular  Zinc  Oxide-  ----------  -0.25  lbs, 

Vehj^cle  (see  paragraph  IO-O8.)  -----  -l.o  gallon 

The  paint  shall  have  a  consistency  of  flow  of  between  18  and  ijO  seconds 
through  the  0,15  inch  diameter  orifice  of  a  standard  A.S.T.M.  Consistency  cup, 
The  enamel  shall  have  good  self  leveling  properties  and  when  brushed  or 
sprayed  on  a  vertical  surface  at  a  coverage  rate  of  50O  sqiiare  feet  per 
gallon  shall  dry  hard  and  elastic  without  running,  streaking,  or  sagging. 
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(e)  Gray  Heat  Resistant  Primer  and  Finish  Paint   for  !/letal  shall  have 
the    following  conipositiori ; 

Colorinc  Pie?rient3   -------------   i.o  pound  (approx.) 

Titanium  Dioxide     ---  —    _-_--___  3,0  pound 
Vehicle   --------_---------i.o  gallon 

Driers   -  sufficient  approved  driers   to  make    the  paint  dry  iiard   in 
10  hours. 

The  vehicle  shall   be  a  flycerol-phthalate  resin  varnish  of  the  following 
composition : 

Glycerol-Phthalate  Resin  Solution  -----  3/4  gallon 
Mineral  Spirits   --------------  I/4  gallon 

The  glycerol-phthalate  Resin  solution  shall  consist  of  70  per  cent  ty 
weight   of  glycerol-phthalate  resin  dissolved  in  30  per  cent  by  weight  of 
xylol  and  shall  be  similar  ani  equal   to  "Rezyl"   no.    110,  Solution  No.   ■C*. 
as  manufactured  by  the  American  Gyanamide  &-  Chemical  "-Corporation,   30  Rockefeller 
plaza.   New  York,   N.  Y. 

10-07.     CFiSl'JCkL  RUST  INHIBITOR,   to  be  used  where  specified  or  required, 
shall  be  an  approved  compound  of  water,   a  wetting  a^jent,  a  viscosity  agent, 
phosphoric  acid,  and  sodium  dichromate.     The  concentration  of  the  solution 
at  the   time   of  application  shall  be  such   that  the   Orthophosphcric  acid   (HqPO.  ) 
content   shall  be  between  7«0  and  9»0  per  cent  (by  weight)  and   the  Sodium 
Dichromate  approximately  0.75  P®^  cent.     Commercial  chemical  rust   inhibitors 
of  compsoition  somewhat  different  from  this  may  be  acceptable   in  lieu  thereof, 
subject   to  approval  by  the  contra  ting  officer  of  results  of  approved  tests 
showing  that  the   inhibitor,   when  applied  in  accordance  with   instructions  of   the 
manufacturer,  will   indentically  affect  ferrous  surfaces  as   the  specified  compound 
in   the  following  ways: 

(a)  Chemically  react  with  rust  and  surface  metal   to  etch   the   surfacet 
form  a  dull  grayish  coating  of   iron-chr ornate -phosphate,   and  produce  a  rus t- 
inhibited  surface  receptive    to  the   firm  bonding  of  the   priming  paint. 

(b)  After  initially  being  thoroughly  dried,    the   inhibited  surface 
shall  show  no  deleterious   rusting  when  subjected   to  light  rain  or  to  other 
dampening  agency  for  a  period  of  not   less    than  k   hours. 

(c)  Leave  no  unneutralized  active  chemicals  on  the  surface. 

10-08.     PHENOUC  RESIN  VARNISH  VEHICLE  shall   conform  to  the   following 
requirements: 

(a)   Oil-resin  ratio  shall  be  33  gallons  of  oil  to  100  pounds  of 
resin. 

(b;  Shall  be  clear  and   transparent  and  entirely  free   frcxn  resin, 
estergum  or  other  non-phenolic  resins.     Not   less    than  ^0  per  cent  by  weight 
of  the  vehicle  shall  consist  of  non-volatile  oil  and  resin. 

(c)  The  resin  content  sliall  be   100  per  cent  para  phenyl  phenol- 
formaldehyde   condensate  similar  and   equal   to  Bakelite  BR  234 t   and   shall   conform 
to  the   current  U.  S.  Navy  Department  Specification  52R10  entitled   "Resin  Phenol- 
Formaldehyde  .• 

(d)  The  volatile   thinner  shell   contain   not  moi-e    than  00  per  cent 
mineral  spirits  and  not  less    than  20  per  cent  hi^h  flash  coal   tar  naphtha  or 
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hi^  flash  hydrogenated  petroleum  naphtha  and  shall  be  free  from  toxic 
hydrocarbons  such  as  benzol. 

(e)  The  oil  content  shall  be  a  ternary  oil  mixture  composed  of 
kOZ   linseed,  JC^   liquid  oiticica,  and  30X  "dehydrated"  castor  oil. 

(f)  The  flash  point  shall  be  not  below  30°  C.  in  a  closed  cup  tester. 

(g)  Shall  pass  a  I^ure  Reduction  Test  of  120  per  cent,  using  the 
method  described  in  paragraph  F-2g,  Federal  Specification  TT-V-61a,  for 
■Varnish;  Iilixing  (for)  Aluminum  Paint." 

(h)  Shall  show  no  skinning  after  48  hours  in  a  3/k   filled,  tight 
container, 

(i)  Flow-  out  films  on  tin  plate  panels  dried  72  hours  shall  withstand 
inunersion  in  cold  water  for  96  hours,  and  in  distilled  water  at  200°  F.  for 
7  hours  without  showing  more  than  a  slight  haze  which  shall  disappear  within 
one  hour,  and  shall  show  no  other  signs  of  deterioration.  The  panel  shall 
te  allowed  to  dry  and  cool  for  I5  minutes  after  removal  from  hot  water  and  shall 
then  be  inspected  for  signs  of  failure. 

10-09.  PIGMENTS. 

(a)  Carbon  Black  shall  conform  to  either  Federal  Specification 
TT-B-601,   entitled   "Boneblack;   Dry,  Paste-in-Japan,  Paste-in-Oil"    or 
Federal  Specification  TT-L-71  entitled   "Lampblack;    Dry,  Paste -in- Japan,   Paste- 
in-Oil." 

(b)  lead  Titanate  shall  be  similar  and  equal  to  Titanox  "L"  as 
manufactured  by  the   Titanium  Pigment  Corporation. 

(c)  Red  Lead  shall  conform  to  Federal  Specif icatico  TT-R-191a 
(97)  per  cent  Grade  for  "Fed  Lead;   Dry  and  paste   -in-Oil." 

(d)  Iron  Oxide  shall  contain  not  less  than  98  per  cent  Fe^Oq 
and  shall  not  contain  any  organic  coloring  matter. 

(e)  Diatomaceous  Siijca  shall  be  an  approved  coxanercial  grade. 

(f)  Zinc  Y<illow  shall   contan  not  less   than  hO  per  cent  CrO   . 

It  shall  be  a  basic  zinc  potassium  chronaate,  soluble  in  acetic  acid ,-^ free 
from  lead  compounds,  and  containing  no  added  zinc  oxide,  and  shall  be  stable 
or  non-reactive  with  the  pigments  and  vehicles  specified. 

(g;  Titanium  Dioxide  shall  be  similar  and  equal  to  either  "Ti- 
Pure  0"  as  manufactured  by  KJ^ebs  Pigment  &  Color  Corporation  of  "Titanox 
NC"  as  manufactured  by  the  Titanium  Pigment  Corporation. 

10-10.      THINNERS  AND  SCL'y-HJTS. 

(a)  Mineral  Spirits  shall  have  the  following  proper! tes: 

Gravity-  ------------  -43-47  degrees  Baiime 

Flash  Point  (Closed  cup)   -  -  -  -   -100  degrees  F.  i:in. 

Initial  Boiling  Point-  -3OO-3IO  degrees  F. 

End  Point- -405  degrees  F,  j^ax, 

A. S.T.I!.  Copper  Strip  Test  -  -  -  -Negative 
Solvency  (l&uri-Butanol)  -  -  -  -  -41  cc   (a)  77  degrees 

F.  Min. 

(b)  Dipentine  shall  have  the  following  properties: 

MFiximum  ^:inimum 

Specific  Gravity  at  13«3°  C  O.834  O.843 
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Refractive   Index  at  20°  C.  1.477  1472 

Unpolymerized  Residue  (percent  2,5 

(33N  H^o  ) 
A.S.T.M.  Distillation  Ran^e : 

5t  Distilling  at-  ------   173  degrees  C, 

lot  Distilling  at-   -  -   —  -  -   175  degrees  C, 

97t  Distilling  at -  168  degrees  C. 

Color -Lovi bond  50O  Amber     -  -  -  -       3 

Appearance:     Clear  and  free   from  suspended  matter, 

(c)  Toluol  shall  conform  to  U.  S.  Itevy  DepartcBnt  Specification 
52T7  entitlec"   "Toluene   (Toluol)",   except   that   it  shall  have  a  solvency 
( Kauri -Butanol  Msthod)   of  not   less   than  100  cc.   at  77°  F. 

(d;  Xylol  shall  conform  to  A.S.T.I.%  Specification  D36Z1-36  for 
■Industrial  Xylene   (Xylol)   or   'Solvent  Naphtha' ■,   except   that  it  shall  have 
a  solvency  (Kauri -Butanol  i^ethod)   of  not   less   than  93  c-»  s^  77     F. 

(e)  Normal  Butyl  Alcohol   (Butanol)  shall  conform  to  A.S.T.M. 
Specification  D304 -33  for  "Butanol   (Nornwl  Butyl  Alcohol)." 

(f )  Ethylene  Glycol  l!onoeth.vl  Ether  shall  conform  to  A.S.T.M. 
Specification  I)331-33J?foT  "Ethylene  Glycol  Monoethyl  Ether." 

10-11.  miscelia:«:ous  materials. 

(a)  Oil,  Linseed  JJJ-O-33I  for  "Oil;  Linseed,  Boiled,  "  or  JJJ-O-336. 
for  "Oil;  Linseed,  Raw,"  as  specified  or  required. 

(b)  Insulating  Varnish.  U.  S.  Navy  Department  Specification  52-7- 13bt 
entitled  "Varnish;  Insulating,  (for)  Electrical  Purposes." 

(c)  Creosote  paint  for  surface  treatment  of  timber  shall  conform  to 
Federal  Specification  TT-w-  56la,  entitled  ■ Wood -Pre s e rva t i ve :  Creosote 
(for)  Brush  and  Spray  Treatment." 

(d)  Ortho-Phosphoric  Acid  (HoPOl),  shall  be  a  coninercially  pure 
product,  in  liquid  forr.,  containing  nox  less  than  75  per  cent  H3P0^. 

(e)  Sodium  Dichromate.  (Na2Cr207.  21^0)  shall  be  a  ccnmercially 
pure  product  in  cystalline  form  containing  not  less  than  85  per  cent  Na2Cr207. 

(f )  Sand  shall  be  perfectly  clean,  dry,  de-dusted,  silica  sand 
particles,  graded  so  that  not  more  than  5"  will  be  retained  on  a  No.  30  loesh 
sieve  and  not  more  than  5'^  will  pass  a  No.  50  mesh  sieve,  and  shall  be 
obtains a  by  a  wet-washing  process. 

10-12.   INSPECTION. 

^a)  Unless  othcrTiise  sp  cif ically  authorized,  inspection  of  all  materials 
for  the  paints  and  chemical  rust  inhibitor  and  the  manufacture  thereof,  will 
bo  made  by  a  representative  of  the  contracting  officer.  All  samples  of  materials 
and  of  the  finished  processed  products  will  be  tested  and  analyzed  for 
conl'ormity  with  the  specifications  by  the  Governr.ent,  The  inspector  will 
collect  for  testing,  samples  of  each  of  the  materials  to  be  used  in  the 
manufacturing  processes  and  will  tiien  seal  the  material  containers  until 
test  results  from  the  samples  indicated  that  the  various  materials  conform 
to  specifications.  He  will  witness  the  breaking  of  tie  seals  on  the  approved 
material  containers  and  the  ccmpounding  of  t;.e  materials  for  the  product 
being  manufactured,  will  collect  samples  of  the  finished  product  for  testing. 
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emd  will  witness  the  placing,  Sealing,  and  labeling  of  the  finished  product  in 
containers  for  shipment.  After  the  finished  products  l^ave  successfully  passed 
the  prescribed  test,  shipnent  of  the  sealed  containers  will- be  authorized, 

(b)  In  the  case  of  ready -mixed  and-  pagkagod  paints  of  standard 
manufacture,  other  than  those  specified  by. trade  name,  the  contractor  shall 
furnish  a  sample  in  the  standard  stock  package,  togetfTer  Vith  a  certified 
copy  of  tho  complete  chemical  analysis,  for  test  and  approval  by  the  contracting 
officer. 

10-13.  PAINT  FOR  MAINTMANCE.  -  To  insure  that  paint  used  for  maintenance 
after  completion  of  the  work  shall  match  the  original,  the  contractor  shall 
furnish  to  the  Government  not  less  than  one  gallon  and  not  more  than  ten 
gallons  of  each  color  used.  Tte  quantity  of  each  color  furnished  shall  be 
determined  by  the  contracting  officer  from  consideration  of  the  severity  of 
usage  to  which  the  surface  on  which  it  is  applied  is  likely  to  be  subjected. 

IO-I4   PAYMENT  for  all  paint  and  painting  will  be  incliided  in  the  contract 
price  for  the  respective  metals  or  items  painted. 
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Specifications:     Massena  Canal   Intake  Works 
ShCTIOlJ  XI 
MISCk.LLANi:;OUS    ITLUC  AND  li^U Ift4£NT 
11-01.      AIR  EUEBLTO  SYSTEM.' 

(a)  General.   -  The   contractor  shall   furnish  and   install  complete, 
with  all  fittings  and  eccessories  except   the  compressor,    the  air  tubbier 
systexa  for   the  control  getes.      The   supply   pipe  from  the  compressor  shall  be 
attached  to  the   inside  of  the  downstream  wall  of  the   spillnay   structure  and 
one  bubbler  pipe  complete  with  nozzle  shall  be  attached  to   the   supply   pipe 
above   each  conduit  opening  at   the  vertical  center   line  of   the  opening,      ^he 
pipes  shall  be  attached   to   the  concrete  by   substantial  straps  and  anchor  bolts, 
either  embedded  or  expansion  type,      -^he  air  compressor  will  te  furnished  and 
installed  by   others   in  the  gate  repair  bay   in  the  north  bulkhead.     Piping  shall 
be  of  black   steel,    pickled   to  remove  scale  from   the   interior.     Nozzles  shall 

be  of  corrosion-resisting   steel. 

(b)  Payiaent.    -  Fayraent   for  furnishing  and  erecting  the  air  bubbler 
systerii  complete  with  all   required   fittings  will  be  made  at   the  contract   lump 
su...  price  for    "Air  Bubbler  System." 

11-02.      AIR  7ENT  GRILLS   AND  S\MP  PCMP  SUPPORTS. 

(a)  General.    -  The  air  vents   leading  from  the  galleries  to  the 

top  of   the  concrete   structure   and    the  vents   in  the   spillway   for  opercting 
gates  shall  be   provided  at   the    top  with  structural    st(Tel  grills  and  copper 
wire  mesh  screens.     Similar  grills  and  screens  shall  be  installed   in  the  air 
inlet  and  outlet  vents  in  the  electrical  and   the  gate  repair  bays.     Anchor 
bolts  and   fittiiigs   shall  be   furnished  as  required  and   installed  as  shown  on  the 
drawings.     Structural  steel   sump  pump  supports   shall  be  furnished  and   installed 
in   the  galleries  as   shown  on  the   drawings.     Structural   steel   shall  confor.i.  to 
the  requireoients   of   paragraph  9-24* 

(b)  Payment'.  -  Payment  for  furnishing,  painting,  and  installing 
air  vent  grills  and  sump  pump  supports,  complete  as  shown  on  the  drawings, 
will  be  made  at   the   contract  unit   price   for   "Steel;   Structural,  Miscellaneous.* 

11-03.      FIELD  RIVETING,    AND  FIELD  WELDING. 

(a)      Field  Riveting.    -  The  rivet   sizes  sho7/n  on  the  drawings  aie 
the  actual   size  of  the  cold  rivets  before  heating.     All   connections  shall  be 
accurately  and   securely  fitted  up  before   the   rivets  are  driven.     Drifting  done 
during  assembling  shall  be  only  such  as   to  bring  the  parts   into  position  and 
not    sufficient   to  enlarge   the  holei3   or  distort   the  metal.     Rivets  shall  be 
driven  with  a   pneumatic  hanuner  and  a   pneumatic  bucker  used  where  practicable. 
Rivets  shall  be  heated  uniformly   to  a    light  cherry-red  color  and  driven  while 
hot.     They  shall  not   be  burned   or  over-hoated.     When  heated  and  ready   for 
driving  they   shall  be  free   from  slag,    scale  and  other  adhering  mcjtter.     When 
driven  they   shall  completely  fill   the  holes.      Heeds  shall   te   of  an  approved 
shape,    of  full  and  equal  sizes,   free  from  fins,   concentric  with  the  shanks, 
shall   have  full  contact  with   the   surface   of  the  member,   end  shall  grip  the 
assembled   parts   firmly   together.      Unless  otherwise  specified  or  authorized, 
countersunk  rivets  shall  be  chipped  or  ground  flush.      Loose,  burned,   badly 
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formed,  or  otherwise  defective  rivets  shall  be  replaced.   In  removing 
defective  rivets  core  shall  be  ttjken  not  to  injure  the  adjacent  metal  and,  if 
necessary,  they  shall  be  drilled  out.  Calking  or  recupping  of  defective 
rivets  will  not  be  permitted.   In  any  case  when  a  cold  rivet  of  the  size 
specified  cannot  be  entered-  with  light  tapping,  the  hole  shall  be  reamed  with 
a  twist  reamer. 

(b)  Field  Welding.  -  Welding  will  be  permitted  only  where  specifi- 
cally called  for  on  the  drawings  or  as  authorized  by  the  contracting  officer. 
All  pieces  to  be  welded  shall  be  free  from  rust,  paint,  or  other  foreign  mat- 
ter for  a  distance  of  not  less  than  i  inch  back  from  the  welding  edge. 

All  welding  shall  be  done  by  competent  welders  by  the  electric  ore  method, 
using  a  process  which  will  exclude  the  atmosphere  from  the  molten  metal.   The 
welding  shall  be  done  in  a  manner  that  will  produce  complete  fusion  with  the 
parent  metal.  Unless  otherwise  specified,  the  applicable  current  codes, 
specifications  and  recommended  practices  of  the  American  Welding  Society  shall 
govern  all  welding  work.  Certification  of  welders  will  not  be  required  unless, 
in  the  opinion  of  the  contracting  officer,  inspection  of  the  work  indicates 
that  unsatisfactory  weldo  are  being  produced.  Deposited  weld  metal  shall  have 
corrosion,  physical  and  chemical  characteristics  consistent  with  those  of  the 
base  metal.  Coated  welding  rods,  if  used,  shall  be  of  the  heavily  coated  type. 

11-04.  ELECTRICAL   CONDUIT  SYSTEM. 

(a)  General.  -  Unless  otherwise  directed  by  the  contracting  officer, 
the  general  contractor  shall  furnish  and  install  only  that  portion  of  the 
electrical  conduit  which  is  to  be  embedded  in  concrete. 

(b)  Wnricnyiriflhip-  -  Rigid  metal  conduit  shall  be  installed  in 
accordance  with  the  requirements  of  the  National  Electric  Code  and  to  the  satis- 
faction of  the  contracting  officer.   Ends  of  metal  conduit  shall  be  reamed  to 
remove  rough  edges  and  burrs  and  all  joints  between  lengths  of  conduit,  and  at 
switches,  junction  boxes  and  fittings  shall  be  watertight  and  shall  provide 
electrical  continuity  of  the  conduit  run  so  that  it  can  be  effectively  grounded. 
Open  conduit  ends  shall  be  capped,  except  when  work  is  in  progress  on  the  run, 
to  exclude  dirt  and  moisture.  Conduit  runs  shall  be  pitched  to  provide  suitable 
drainage  and  all  low  sections  of  conduit  runs  that  may  trap  water  shall  be 
vented  for  drainage  in  a  suitable  manner.  Any  run  of  conduit  extending  through 
a  construction  joint, or  changing  from  an  embedded  to  an  open  run,  shall  extend 
not  less  than  the  threaded  length  plus  1  inch  past  the  face  of  the  concrete. 
All  conduit  bends  shall  have  a  radius  not  less  than  that  recommended  by  the 
National  Electric  Code.   Field  bends  may  be  used  if  of  the  proper  radius  and 
carefully  made  with  suitable  tools  so  that  the  conduit  is  not  flattened.  No 
threadless  fittings  or  running  thread  couplings  shall  be  used  in  conduit  runs. 
All  conduit  terminations  shall  be  threaded  and  sealed  with  pipe  caps,  couplings 
and  pipe  plugs  or  conduit  bushings  and  metal  discs,  before  concreting  operations 
are  commenced. 

(c)  Expansion  Joints.  -  Where  conduit  runs  cross  structural  expan- 
sion joints,  conduit  expansion  joints  of  standard  manufacture  similar  or  equal 
to  Crouse-Hinds  TVpe  XJ  Condulets  shall  be  provided.  Grounding  jumpers  shall 
also  be  provided  to  insure  electrical  continuity  in  accordance  with  the 
National  Electric  Code. 

(d)  Conduit.  -  All  conduit  shall  be  rigid  metal  conduit,  enameled 
on  the  inside  and  outside  and  shall  conforra  to  the  requirements  of  paragraph 

9-09. 

(e)  Conduit  Fittings.  -  All  conduit  fittings  shall  be  high  test 
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gray   iron  or  .-nelleable   iron  castings,   enameled  on  the  inside  and  outside,   of 
the    t  pes  and   sizes  specified  or   indicated.     They   shall  be  approved  by    the 
National  Board  of  Fire  Underwriters. 

(f)     Payment,    -  Paytiient   for  furnishing  end   installing  metfcl  conduit, 
including  conduit   filtin^^s  and   supports,    comjletely   installed   in  place,    will 
be  made  at    the   contract  unit   price  per  {.ound   for   "Co;idu.tj   Mettl." 

11-05.      ELECTRICAL  GROLTJDIKG  SY3T1A1. 

(a)  General.   -  An  electrical  grounding  system  shall  be  furnished  and 
installed,   as   shown  on   the  drawings,   for  the   protection  of  all  raachinery  and 
equipment  on   the   structure.      Two  ground  cables   shell  be  embedded   in   the  con- 
crete of   the  dam  whex-e  directed,   with  100  feet  of  each  cable  resting  on  the 
channel  bed  end  with  the  upper  ends  exposed   for  conr.ection   to   two   longitudinal 
cables.      Each  embedded  cable   shall  be  of   sufficient    length  for   the  complete 
installation,   and   the  upper  end,    prior  to  attachment,    shell  be   temporarily 
coiled  and   protected.      Mo  splices  may   be  made   in  any  ground  cable. 

The    tv/o   longitudinal  exposed  cables   shall  extend   the   full    l^n^th  of   the 
structure  and  shall  be  supported  at   intervtls  not   exceeding  10  feet.      Each  of 
these   longitudinal  cables  shall  be  connected  to  both  of  the  embedded  ground  ca- 
bles  in  an  approved  manner. 

(b)  Cable.    -  Ground  cable   shall   be  standard  bare   stranded  annealed 
copper,    single  conductor.     Size  shall  be  as   shown  on   the   drawings. 

(c)  Payment .    -  Payment   for   furnishin^^  the  grounding  system  complete 
and   in  place  as  required  will  be  made  at    the   contract   lump  sum  price   for 
"Electrical  Grounding  System." 

11-06.      FLOOR  GRATB^JG. 

(a)  General.  -  In  the  bulkheads,  floor  greting  shall  be  installed 
over  the  gutters  which  drain  the  electrical  end  gate  repair  bays  and  the  galle- 
ries. This  grating  shell  have  1"  x  3/1^*  bearing  burs.   In  the  spillway, 
floor  grating  shall  be  used  to  surface  the  gate  dogging  platforms,  and  shall 

be  designed  for  a  uniform  load  of  200  lbs.  per  sq.  ft. 

(b)  Pa.yment.  -  Payment  for  furnishing  and  instclling  floor  grating, 
accurately  fitted  and  painted  as  required,  will  be  made  at  the  contract  unit 
price  per  pound  for  "Floor  Grating;  Steel". 

11-07.   GALLERY  AND  PUMP  SUMP  DRAINS. 

(a)  Gallery  Drains.  -  Cast  iron  bell  and  spigot  pipe  shall  be 
furnished  and  installed  as  drains  from  the  electrical  and  gate  repair  bays  to 
the  service  gallery,  and  from  sumps  in  the  service  gallerj'  through  the  concrete, 
thence  through  the  backfill  and  the  downstream  training  wall,  as  shown  on  the 
drawings,  to  discharge  into  the  canal  below  the  spillway. 

(b)  Pump  Sump  drains.  -  Cast  iron  bell  and  spigot  pipe  shall  be 
furnished  and  installed  for  connection  to  the  sump  pumps  to  be  installed  in  the 
bulkheads  by  others.  The  pipe  end  for  connection  to  the  pump  discharge  shall 
have  an  American  Standard  flange.   The  pipe  shall  extend  through  the  concrete 
and  connect  to  the  gallery  drain  in  the  backfill,  as  shown  on  the  drawings. 

(c)  Pipe.  -  TTie  pipe  and  fittings  shall  be  coated  inside  and  out 
with  coal  tar  pitch  varnish  and  shall  couforTi  to  the  requirements  of  paragraph 
9-06.  Joints  shall  be  made  with  caulking  jute  and  sulphurbase  joint  compound 
approved  b>  the  contracting  officer. 
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(d)  Payment .  -  Payment  for  fumiahing  end  installing  gallery  and 
sump  pump  drains  will  be  made  at  the  contract  unit  price  for  "Pipe;  Cast  Iron." 

11-08.  GALLERY  GUTTER  DRAINS. 

(a)  General.  -  Cast  iron  pipe  drains,  located  as  shown  on  the  draw- 
ings, shall  te  installed  in  the  bulkheads  as  leads  from  the  porous  concrete 
drains  to  the  gallery  gutters. 

(b)  Payment.  -  Payment  for  furnishing  and  installing  gallery  gutter 
drains  will  be  made  at  the  contract  unit  price  for  "Pipe;  Cast-iron.* 

11-09.   GUARD  CHAINS  AI>ID  MISCELLANEOUS  BOLTS  AND  FORGDJGS. 

(a)  General.  -  Forged  steel  guard  chains,  complete  with  anchors 
and  hooks,  shall  be  furnished  and  installed  in  openings  left  for  their  instal- 
lation in  the  bridge  guard  rail.  Chains  shall  be  installed  also  at  the  head 
of  gallery  shafts  and  elsewhere  as  oiay  be  required.  Miscellaneous  bolts  and 
forgings  shall  be  furnished  and  installed  as  shown  or  required. 

(b)  Payment.  -  Payment  for  furnishing  and  installing  guard  chains 
ccanplete,  and  for  miscellaneous  bolts  and  forgings  when  payment  is  not  other- 
wise provided,  will  be  made  at  the  contract  unit  price  for  "Steel  Forgings; 
Miscellaneous. ■ 

11-10.   TIMBER  HATCH  COVERS. 

(a)  General.  -  The  contractor  shall  furnish  the  material  for, 
construct,  pressure-creosote,  and  place  the  16  timber  covers  for  the  upstream 
stoplog  hatches.  The  planking  shall  be  bolted.  The  material  shall  include  all 
lumber,  bolts,  eye-bolts,  lifting  rings,  washers  and  creosote.   Lumber  shall 
not  be  cut  or  bored  after  creosoting.   The  contractor  shall  also  furnish  the 
material  for,  construct  and  place  the  8  temporary  covers  for  the  hoist  openings 
at  the  control  g&te  hatches.   The  material  shall  include  all  lumber,  spikes, 
lifting  bolts  and  washers.  All  hatch  covers  shall  be  placed  as  soon  as  prac- 
ticable during  the  first  construction  stage. 

(b)  Payment.  -  Payment  for  furnishing,  construction,  treating  where 
required,  and  placing  the  timber  hatch  covers  with  all  required  fittings  will 
be  made  at  the  contract  lump  sum  price  for  "Hatch  Covers;  Timber." 

11-11.   CABLE  GUARD  RAIL. 

(a)  General.  -  A   two-wire  guard  rail  shall  be  installed  as  located 
and  detailed  on  the  drawings.  Posts  shall  be  8"  diameter  fir,  sound  and  free 
from  defects,  and  shall  be  pressure  creosoted  full  length.  All  necessary  cut- 
ting and  drilling  shall  be  done  before  creosoting.  Cable  shall  fulfill  the 
requirements  of  paragraph  9-23«  Anchor  rods,  clamp  bolts  and  all  metal  parts 
and  fittings  shall  be  galvanized  iron.  Posts  shall  be  set  plumb,  evenly  spaced 
and  true  to  lines  and  grades  required.  Cables  shall  be  drawn  taut  and  fastened 
securely.   Where  necessary,  cables  may  be  neatly  spliced  or  joined  by  means  of 
metal  sockets  and  poured  zinc.  Deadman  type  anchors  shall  be  provided  at  the 
ends  and  at  intervals  not  exceeding  60O  feet. 

(b)  Paynjent.  -  Payment  for  furnishing  and  installing  cable  guard 
rail  complete  will  be  made  at  the  contract  unit  price  per  lineal  foot  for  "Cable 
Guard  Rail."  Measurement  will  be  made  from  center  to  center  of  end  posts  plus 
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an  allowance  of  15  feet   for  e^ch  anchorage. 
11-12.      PIPE  RANDRAILING. 

(a)  General.    -  H&ndreiiling  with   required  and  necessary   fittings  sholl 
be   furnished  and   instialled  on  the   spillway  deck,   on  the  dogging  platforms  above 
the  gates,   on   the   brid/2e   t-t   the  downLitreani  stoplogs,    at    the   stairs    to   the  serv- 
ice gcilleries  and   elsewhere  cs  required.      Handrailing  shall   be  of  standard 
weight  black  stefrl  pipe  conforming  to  the   requirements   of   peragruph  9-22. 
Dimensions  and   supports   shall   be  as   indicated  on  the   drawings.      Connections  shall 
be  welded  except   where   provision  for  ex^tansion   is  necessary.      In   such  casus, 
expansion   joints  satisfactory   to   the  contracting  oflicer   shall  be  used. 

(b)  Payment.    -  Payment   for  furnishing  and   ihstalling  handrailing 
will   be  u£^de  at    the   contract  unit   price  for   "Handrailir^;   Steel  Pipe,"   for  the 
size  and  t^  pe   required.     Measurement   for  jjayment  will  be  made  along  the   top 
rial  between  centers  of  supports.      The  contract   price  shall    include  all  neces- 
sary  fittings,    embedded   supports,   and  expansion  and  anchor  tolts.      The  contract 
price  shall  also    include   painting  as  specified   in  Section  X. 

li-13.      FLCMBING. 

(a)  General.  -  The  necessary  embedded  pipe  and  connections  for  the 
future  plumbing  system  shall  be  furnished  and  installed  as  shown  on  the  draw- 
ings. Joints  in  bell  and  spigot  pir-e  shall  be  made  with  caulking  jute  end 
sulphur  base  joint  compound  approved  b:  the  contracting  officer.  Joints  in 
steel  or  wrought  iron  shall  be  threaded.   Open  ends  of  joints  shall  be  capped 
or  otherwise  protected  to  prevent  clogging  or  damaging. 

(b)  Payment.  -  Payment  for  furnishing  and  installing  plumbing 
under  this  contract  will  be  made  at  the  applicable  contract  price  for  "Fij.e; 
Cast-iron,"  "Pipe;  Wrought- Iron , "  or  "Pipe,  Black  Steel."  Payment  shall  include 
the  cost  of  furnishing  joint  materials  and  of  making  connections. 

11-14.  SAFETi'  TRF^DS. 

(a)  General.  -  Safety  treads  shall  be  furnished  and  installed  in  all 
concrete  stairs.   Treads  shall  conform  to  the  requirements  of  paragraph  9-07* 

(b)  Paymen t .  -  Payment  for  furnishing  and  installing  safety  treads, 
complete  with  anchorages,  will  be  made  at  the  contract  unit  price  for  "Safety 

Treads." 

11-15.  STfc£L  DOORS. 

(a)  General.  -  Steel  doors  and  frames  shall  be  furnished  and  in- 
stalled in  location  indicated  on  the  drawings.  The  doors  shall  te  of  the  hol- 
low steel  t:,pe  with  steel  janels,  and  shall  be  of  first-class  materials  and 
workmanship.  Thicknesses  shall  be  as  shown  on  the  drawings.   Corners  shall 
be  mitered,  welded  and  ground  smooth  to  produce  indiscernable  joints.   Frames 
and  doors   shall  be  reinforced  and  provided  with  recesses,  cutouts,  drilled  or 
tapped  holes,  etc.,  as  required  to  suit  the  hardware  applied.  The  parts  of  the 
doors  shell  be  so  constructed  as  to  be  proof  against  water  entering  and  remain- 
ing inside  the  tubular  rails  and  stiles.  The  frames  shall  be  securely  anchored 
to  the  masonry  and  caulked  against  it.   For  this  purpose  an  approved  caulking 
compound  ('/ulcatex"  or  equiil),  matching  the  concrete  in  color,  shall  le  used. 
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Doors  end  frames  shall  be  set  plumb  and  square  and  the  doors  shall  fit  to  the 
satisfaction  of  the  contracting  officer.  Doors  shall  be  supplied  with  brass 
thresholds,  and  frames  shall  be  equipped  with  screen  door  mountings. 

(b)  Hardware.  -  Finish  hard?/are  shall  be  of  heavy  construction  and 
suitable  for  the  doors.   It  shall  conform  to  the  requirements  of  paragraph 
9-05.   Hardware  shall  be  fitted  at  the  f  actor^'  in  a  neat  and  workmanlike 
manner.  Hinges  shall  be  of  wrought  bronze  with  ball  lei-rings.   All  doors  shall 
hove  cylinder  locks  with  5  piQ  tvunblers.  There  shall  be  furnished  four  keys 
for  each  lock,  and  four  master  keys,  fitting  all  locks.  Double  doors  shall 
have  top  and  bottom  flush  bolts.  All  doors  shall  be  provided  with  stops  and 
hooks,  bumpers  and  keepers. 

11-16.  STOP  LOGS. 

(a)  Downstream  Stop  Loa^s.  -  The  contractor  shall  furnish  IO8  stop 
logs  of  select,  structural  grade,  long  leaf  yellow  pine  timber  of  nominal  I4* 
X  lii"  size,   (see  pp  2-0?  (a))  These  shall  be  surfaced  on  four  sides,  and  cut 
as  required  for  handling.  The  stop  logs  sh£.ll  be  pressure-creosoted  after  all 
cutting  and  boring  has  been  completed.  Creosote  shall  be  furnished  by  the  con- 
tractor. 

(b)  Temporary  Upstream  Stop  Logs.  -  The  contractor  shall  furnish 
and  attach  to  each  of  the  IO8  steel  frames  furnished  by  the  Government  (see 
paragraph  7-0^),  the  timber  sheathing  and  belting  seals,  together  with  all 
bolts,  lag  screws,  clamp  bars  and  other  required  fittings.  Sheathing  shall 

be  prime,  structural  grade,  long  leaf  yellow  pine.  Belting  for  seals  shall  be 
of  thickness  and  material  suitable  for  the  purpose  and  may  be  of  salvaged  stock 
if  approved  by  the  contracting  officer.   In  placing  the  sheathing  sufficient 
space  shall  be  left  between  the  timbers  to  allow  for  swelling  after  imnersion 
in  water. 

(c)  Payment.  -  Payment  for  furnishing,  fitting,  and  installing  the 
downstream  stop  log  timbers  and  the  sheathing  and  seals  for  the  temporary 
upstream  stop  logs,  together  with  all  required  fittings,  will  be  made  at  the 
contract  lump  sum  price  for  "Stop  Logs:  Timber." 
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MASSKNl  CANAL  INTAKE  WORFCS 


Invitation  No. 


STANDARD  GOVERMIENT  FORI  OF  BID 
(Construction  Contract) 


(Place) 
(Date)  _ 


To  I  The  District  Engineer, 
U»  S.  Engineer  Office, 
Masaena,  New  York, 

1*  In  compliance  with  your  invitation  for  bids  dated 


and  subject  to  all  the  conditions  thereof,  the  undersigned. 


a  corporation  organized  and  existing  under  the  laws  of  the  State  of 


a  partnership  consisting  of 


or  an  individual  trading  as 


of  the  city  of 


hereby  proposes  to  furnish  all  plant,  labor,  and  materials  and  perfonn 
all  work  required  for  the  construction  of  the  Massena  Canal  Intake  Works, 
complete,  at  the  locations  shown  and  toihe  extent  indicated,  in  strict 
accordeince  with  the  specifications,  schedules,  and  drawings,  for  the  con- 
sideration of  the  following  pricesi 


»               SCHEDQIE  OF  BID  ITEMS 
No.  !  Quantity'  Unit  '    Designation 


TTni  t.  -prifift , Amniint. 


3 
4 
5 


T 
Cu.  Yd.  J  Excavation,  Cammon 

K!Ju. Yd.* Excavation,  Bock 

JSq.Ft.JLine  Drilling 

Cu . Yd. s Earth  Fill;  Compacted,  Class "I* 

»Cu.Yd,!larth  Fill;  Compacted,  ClassII 

*Cu«Yd.5Earth  Fill;  Class  •III" 


SCHEDULE  OF  BID  ITB.IS  (continued) 

No. 

t     Quantity:            Uniti            Desimation 

1  Unit        t 
Price      1     . 

7 

i                        i                      :                                                                           1 

1                       tCu.Yd,        :Filter                                                            ) 

I 

8 

i                       iCu.Yd*        tSand  and  Gravel  Backing                      i 
1                       tCu.Yd,        iFdprap;   Dumped,   Class   "A"                   J 

t                               ! 

9 

10        1 

iCu.Yd,        :Riprap;   IXiinped,  Class  "B"                  i 

«                                            t 

11      1 

JLin.Pt,      rDrilling;   Grout  Holes   in  Concrete 

12        : 

«Lin.Ft.      iDrilling;  Grout  Holes  in  Rock 
1                        X                     »                           0  to  25  feet 
t                        t                      t                                                                           ) 

:Lin,Pt,      tDrilling,  Grout  Holes   in  Rock 
1                         :                  J                      23  feet  or  over                  ! 

13        1 

14      . 

•                       II                                                                        ] 
1                       iLin.Pt,      tDrilling;   Exploratory  Holes 

1                     :            in  Rock,   0  to  25  feet                J 

13            ! 

rLin.Ft.      iDrilling;   Exploratory  Holes              1 
t                     :     in  Rock,   25  to  50  ^eet                    1 

16       , 

1                     I                                                                      1 

iLin.Ft,      :Drilling;  Exploratory  Holes 
t                    t   in  Rock,  50  to  100  feet 

17        : 

tCu.Ft.        ipressure  Grouting 

9                     ft                                                                        i 

18       J 

:Cu.Ft,        iSand  in  Grout                                           i 

19            ! 

:Cu,Ft,        :Rock  Flour  in  Grout                               i 

20         : 

1 

:M.F,B.U.    :Timber,  White   Oak                                    ) 
t                         t                       :                                                                               \ 

SCHEDOLE  OF 

BID  ITE.IS 

Itemj 

Unit 

No., 

Desifrnation 

:  Unit  1 

Quantity 

t  price 

.      Amount 

1        j 

Earth  Fill;   Cofferdazns 
Rock  Fill;   Cofferdams 

•Cu.Yd  : 
:    ■    •     : 

32.210 
164.000 

«$ 

•$ 

2        , 

> 

:$ 

=  $ 

3        , 

Unwatering  Foundations 
t  Excavation  1  Conmon 

t  Sum    » 
»Cu.Yd  : 

Job 
847.000 

:$ 

$ 

k 

:$ 

$ 

5      , 

Excavation:   Rock 

:   »   ■     : 

11,900 

• 

$ 

6      I 

Excavation!  Borrow 
»  Line  Drilling 

s    ■    ■     : 

«Sq.Ft  » 

666,000          ! 
11,600 

•$ 

$ 

7 

:$ 

$ 

8       1 

t   Drilling  3"   Exploratory 
Holes 

I             : 

'Lin.F* 

3.000 

: 

$ 

3CHEDDLE  OF  BID  rrHvlS(  continued) 


Item 

No  4 

De3i/?;nation 

,Unit 

I   Quantity 

Unit 
1  price  I 

Amount 

9  «* 

Drilling  6"  Concrete 
Cores 

«Lin.Ft. 

»    500 

5     800 
«    10,000 

i               t 
I      t 

:$ 

$ 

10  : 

Drilling  6»  Foundation 
Drains 

JUn.Ft 

t         ! 

:$ 

$ 

11  : 

Drilling  Foundation  Grout 
Holes  in  Rock 

JLin.Ft 

:       : 

:$     t 

$   . 

12  : 

Drilling  Foundation  Grout 
Holes  in  Concrete 

JLin.Ft 

J     1,000 

:       ] 

:  $ 

$ 

13  : 

Core  Boxes 

t   Each 

i                200 

•                Job 

!     10,000 

''              2,000 
»      2,000 

f   1,086,000 
'          250,000 

'             381,000 

51,000 

i               20,000 

77,600 
17.000 
4.700    = 

10   ' 

1,300    ' 

J 

:  $ 

1      : 

$ 

14  : 

Providing  Pressure 
Grouting  Equipment 
Pressure  Grouting 

Pock  Flour  in  Grout 

Sand  in  Grout 

Earth  Fill;  Compacted, 
Class  I  &  Class  II 

Additional  Compaction 

Fill,  Class  III 

Filter 

Riprap;  Dumped,  Class  A 

Riprap;  Dumped,  Class  B 

Sand  and  Gravel  Backing 

Rolled  Gravel  Surface 

Seeding 

Concrete;  Class  A, 

:  Sum 

! Cu.Ft. 

:  Cu.Ft 
sCu.Ft 

!  Cu.Yd 

:  Square 

:(100sf) 

sCu.Yd 

:Cu.Yd  i 

SCu.Yd 

:  Cu.Yd  ! 

:Cu.Yd  J 

tSq.Yd.  ! 

i   Acres  : 

JCu.Yd.  J 

:  a  a 

:       ; 

$ 

15  : 

16  ! 

••  $ 

$ 

:  $ 

$ 

17  : 

:  $ 

$ 

18  ! 

:        : 

:  $ 

$ 

19  ': 

:  $ 

'$ 

20  i 

t    $ 

•$ 

21  : 

:  $ 

$ 

22  : 

:  $ 

'$ 

23  i 

■'    $ 

'$ 

24  ! 

:  $ 

•$ 

25  I 

'  $ 

'$ 

26  ! 

$ 

''$ 

27  : 

: 
$ 

• 

28  , 

Concrete;  Class  B 

91,200  ' 

$ 

t 

29  : 

Special  Bituminous 
Filler;  Type  C 

JCu.Ft. : 

1 

230  ' 

$      : 

$ 

30  : 

Steel  Erectiooi 
Concrete  Reinforcing 

'     Lb.  : 

: 

3.000,000  • 

$ 

t 

31  : 

Steel  Erections: 
Structural 

:  n          • 

466,000  • 

$ 

: 

ni 


Item 

Unit 

*TO. 

I        Desi/^nation 

,  Unit 

,   Quantity 

.  Price 

Amount 

32 

•  Steel;  Structoral,            s 

1 

: 

T        '  '  ■- 

'  Miscellaneous               : 

Lb. 

'     1,000 

:$ 

:  $ 

33 

'  Steel  Forgings;              j 

*  I.'Iiscellaneous               s 

•                                                        1 

Lb. 

J       200 

:$ 

:  $ 

3k 

t  Control  Gates;  Erection        ; 

Lb. 

i          456,000 

:$ 

:  $ 

35 

'   Hoists  and  Gantry  Crane;       i 
'     Erection                 J 

Sum 

«        Job 

:  $ 

: 

: 

36 

•  Iron,  Cast 

«  Pipe;  Cast  Iron 

»  Pipe;  Wrought  Iron 

i   Pipe;  Black  Steel 

»  Pipe,  Concrete,  Halved        : 

s  Drains;  Porous  Concrete       : 

• 

:Lb. 

Lb. 

:  Lb. 

t  Lb. 

Lin.Ft. 
! Lin. Ft. 

••                6,500 
!      10,000 
:       2,600 
«       7.500 
i                 1,000 

»         3.960 

t 

:$ 

:  ^ 

37 

I 

:$ 

:    $ 

38 

i$ 

1 
:  $ 

39 

: 
:$ 

*- 

40 

t 
:$ 

:  $ 

41 

;$ 

:*  $ 

42 

!  Corrugated  Iron  Water         : 
i              Stops                   : 

Lb.   1 

!        11,600 

:$ 

:  $ 

43 

»  Cable  Guard  Rail 

•                                                        1 

sLin.Ft.i 

3,800 

:$ 

'  $ 

44 

'   Bridge  Guard  Bail 

i   Handrailing;  Steel  Pipe  2" 

«  Handrailing;  Steel  Pipe 
t                        1-1/2* 

sLin.Ft.) 
sLin.Ft.i 
sLin.Ft.i 

t          1.270 
t          1,300 

'       300 

E$ 

$ 

45 

t 

E$        ; 

$ 

46 

!$ 

$ 

47 

J  Safety  Treads 

5  Floor  Grating;  Steel 

»  Conduit;  Metal 

s  Doors;  Steel 

:  Lb. 

E          3 

!  Lb.   1 

!  Lb.   : 

E         1 

.  Lb.   J 

!             500 

12,400  ' 

1,000  '' 

i 

1,450    ' 

$ 

$ 

48 

$ 

$ 

49 

$ 

$ 

50 

$      ; 

$ 

51 

»  Air  Bubbler  System 

E  Sum   1 

Job   • 

t 

$ 

52 

s  Stoplogs;  Timber 

:  Slim   t 

Job   : 

$ 

53 

«  Hatch  Covers;  Timber 

«  Miscellameous  Equipment; 
»       Placing 

t       : 

!  Sum   J 

'-   Lb.   : 
t                I 

Job 

t 

470,000    » 

$ 

54 

$ 

$ 

55 

»  Electric  Grounding  System 

t 

E  Sum   J 
I               t 

Job 

: 

$ 

IV 


NOTES:  (a)  All  amounts  and  totals  givon  above  will  be  subject 
to  verification  by  the  United  States,  In  case  of  variation  between 
unit  bid  price  eind  totals  shown  by  bidder,  the  unit  price  will  be 
considered  to  be  his  bid. 

(b)  All  bids  must  be  for  the  entire  work  and  must  have 
each  blank  space  filled  in. 

(c)  The  quantities  of  each  item  of  the  bid,  as  finally 
ascertained  at  the  close  of  the  contract,  in  the  units  given  and  the 
unit  prices  of  the  several  items  stated  by  the  bidder  in  the  accepted 
bid,  will  determine  the  total  payments  to  accure  under  the  contract. 
The  unit  price  bid  for  each  item  must  allow  for  all  collateral  or  in- 
direct cost  connected  with  it. 

2.  EXPERIETJCE.  (See  Invitation  for  Bids,  paragraph  15.) 


3,  STATEMENT  ESTABLSIHING  PEFMANEITT  PLACE  OF  BUSINESS  AI^JD  FEIAN- 


CIAL  STATUS.  (See  Invitation  for  Bids) 


3.      STATmOTT    E5?rAPLT31IT?^.   PhTU^rTKm'   PLACE   OF   HJSINESS  AID    FT':aN- 
CIAL  STATUS.     (See   Invitatation  for  Bid8(    continued) 


4-     PIAMT  TO  -E  USED  ON  THE  V/ORK.  (See  Invitation  for  Bids  and 
paragraph  1-20  of  the  specifications.) 
(a)      Earth  ^oric. 


(1)     Excavating  Eciuipment 


No.  ;  Type 


Manufacturer  ;  Capacity 


.Ago, 


nonditinn 


(2)  Transporting  Equipment, 


No.  1  Type  :  Manufacturer  «  Capacity  :  Age   :    Condition 


• 
• 

: 

: 

• 

• 

• 

• 

t 

: 

• 

• 

; 

t 

: 

• 
• 

: 

X 

t 

: 

(3)   Etobankment  Eq.uipment« 

(a)  Spreading  and  Rolling  Equipment. 


VI 


(3)     Bnbankment  Equipment,  (continued) 

(a)     Spreading  and  Rolling  Equipment « 


(b)     Pumping  and  Watering  Equipment, 


(b)  Concrete. 

(1)  Batching  Equipment, 


No*   1 

1 

t   Type 

'   Manufacturer  ! 

Capacity   : 
1            t 

Age 

:   Condition 

t 

: 

i 

:            : 

! 

(2)  Transporting  Equipment, 


VII 


(b)  Concrete,  (continued) 

(3)  Miscellaneous  Equipment, 


(c)     Drilling  Eqaipraent. 


No»      1       Type      :       L^anufacturer        i     Capacity 
X                       :                                            : 

t      Age         :      Condition 

1 

t                                            : 

! 

t 

( d)        Grouting  Equipment, 


(  e)     Coppressed  Air  E)3.uipnent« 


VTII 


(e)  Compressed  Air  Equipment,  (continued) 


(  f )  Pumping  Equipment. 

No.   :   Type   :   Manufacturer  ! 
t          : 

1   Capacity   :  Age   :   Condition 
:        :. 

:         1                : 
:         1 

:        : 

:         : 

*              2 

:       : 

:         : 
!         : 

t              :       : 

:         : 
1         : 

!             :       : 

:         : 

r         :                1 

•             • 

(s)  Miscellaneous  Equipment. 


\ 


I 


5»   PLAI->T  LAY-OUT  (See  Invitation  for  Bids).  -  The  undersigned  has 
attached  herewith  the  plant  lay-out  prescribed  in  the  Invitation  for  Bids. 

6.   PROGRESS  CHARTS  (see  Invitation  for  Bids).  -  The  undersigned 
has  attached  herewith  the  progress  charts  presiribed  in  the  Invitation 
for  Bids. 

7«  It  is  horeby  warranted  that  in  the  event  award  is  made  to  the 
linder signed  there  will  be  used  in  the  performance  of  the  woik  covered 
by  the  contract  only  such  unmanufactured  articles,  materials,  and 
supplies  as  have  been  mined  or  produced  in  the  United  States,  and  only 
such  manufactured  articles,  materials,  and  supplies  as  have  been 
manufactured  in  the  United  States  substantially  all  from  articles, 
materials,  or  supplies  .-nined,  produced,  or  manufactured,  sis  the  case 


L 


IX 


may  be,  in  the  'Tnited  States  except  as  noted  below  or  othenrise 
indicated  in  this  1  id  or  authorized  in  the  specifications. 

8.  The  undersigned  agrees,  upon  receipt  of  written  notice  of 

the  acceptance  of  this  bid  within days  after  the  date  of  opening 

of  the  bids,  to  execute  the  standard  form  cf  Govem-nent  contract,  in 
accordance  with  the  bid  as  accepted,  and  give  perfoniance  and  paynient 
bonds,  with  good  and  sufficient  surety  or  sureties,  for  the  faithful 
performance  of  the  contract,  and  for  the  protection  of  all  persons 
supplying  labor  and  materials  in  the  prosecution  of  the  work,  within 
days  after  the  prescribed  forms  are  presented  for  signature, 

9»  The  undersigned  agrees  to  begin  the  work  within  calendar 

days  after  date  of  receipt  of  notice  to  proceed,  and  cocplete  it  within 
calendai  days  after  date  of  receipt  of  said  notice  to  proceed. 


(Bidder) 
By 


(Name  and  Title) 


(Business  Address) 

NOTE:     Read  Standard  Goverrcnent  Instructions  to  Bidders  before 
preparing  this  bid. 


i 
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Design  Analysis:  tiassena  Canal  In  talc  c  'Tories 

SECTION  I  -  IITTROrXJCTION 

1-01,  GiilEfL'kL.  -  This  dcsir^  analysis  presents  the  basis  of  design 
for  the  I.Tas;iena  Canal  Jntalce  Works,  a  part  of  the  development  of  the  Inter- 
national RapiJs  Section  of  the  St.  Lawrence  Kiver,  The  preliiainary  design 
of  this  structure  has  been  completed  and  contract  plans  --.^A   specifications 
have  been  prepared.  Sufficient  data  regarding  subsurface  conditions  is  on 
hand  so  that  it  is  believed  that  no  changes  in  design  vrill  be  required. 

1-02.   DESCRIPTION  OF  PROJECT. 

(a)  Location.  -  The  Massena  Canal  Intalce  Woiics  will  be  located 
at  the  head  of  the  existing  intake  canal  which  leads  to  the  power  plant  of 
the  Aluminum  Company  of  America,  The  site  is  on  the  south  side  of  the 
St.  Lawrence  River  about  5  river  miles  atove  the  Long  Sault  Dam  Site, 

(b)  Purpose .  -  The  Massena  Canal  Intake  Works  will  serve  to  con- 
trol flowage  into  the  present  intake  canal.  It  will  maintain  constantly  re- 
gulated flow  at  all  stages  of  the  St.  Lawrence  River  from  present  stage  up 
to  f inal  pool  elevation,  no  matter  what  the  demand  from  the  powerhouse  may 
be.  This  will  be  accomplished  by  means  of  float  well  controls,  located  at 
the  powerhouse  end  of  the  canal  and  just  below  the  Intake  Works,  for  the 
gate  motors,  any  fluctuation  of  canal  level  operating  to  increase  or  de- 
crease the  gate  openings, 

(c)  Existing  Canal,  -  The  existing  intake  canal  is  approximately 
3  miles  long  from  its  entrance  near  the  site  of  the  Intake  Works  to  the 
power  pleint  at  its  lower  end.  The  average  bottom  width  is  175  feet  and  the 
average  depth  at  the  normal  flow  of  25*000  c.f.s.  is  2?  feet.  There  is 
little  freeboard  for  storage  and  no  spillv/ay  to  T/aste  excess  flow, 

(d)  Structures,  -  The  Massena  Canal  Intake  Works  will  be  a  partly 
reinforced  concrete  outlet  structure  flanked  by  earth  wing  dams.  The  con- 
crete structure  will  be  built  on  the  center  line  of  a  short  diversion  canal 
which  is  to  be  excavated  just  south  of  the  present  canal  and  which  will  join 
the  river  to  the  present  canal  just  above  the  existing  highway  bridge.  This 
diversion  canal  will  serve  as  the  permanent  flowage,  the  present  caneil  being 
closed  by  the  new  north  wing  dam.  This  central  concrete  gate  house  or  spill- 
way will  house  eight  9-f=20't  t)y  14-foot  tractor  gates  operated  by  individual 
electric  hoists.  There  will  be  stoplog  slots  upstream  and  down  stream  from 
each  gate  and  provision  for  installation  of  trashracks  in  the  upstream  slots. 
The  deck  mil  carry  a  roadv/ay  and  an  overhead  traveling  gantry  crane.  The 
dam  will  be  100  feet  high  above  the  rock  foundation  and  642  feet  long  from 
end  to  end  of  the  concrete  bulkheads  which  will  be  joined  to  the  earth  wing 
dams.  The  wing  dams  will  be  of  compacted  earth  protected  on  the  upstreams 
side  with  rock  riprap  and  supplied  on  the  dov/nstream  side  with  rock  and 
gravel  drainage  protection, 

1-03.  PERTINEl.T  DATA 

(a)  Approximate  Principal  Quant ites. 


Excavation,  Common  847»000  cu.yds, 

Excavation,  Rock  11,900  ■   ■ 

Concrete,  All  Classes  92,500  ■   ■ 

Earth  Fill  1, 470,000'   " 

Reinforcing  Steel  1*500  tons 

Structural  Steel  _     233  tons 
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(b)  General  Dincnsions. 

liaxinum  height  100  ft. 

Net  effective  outlet  area  l.OOG  sq.  ft. 

Lsngth  overall  of  concrete  section     6^2  ft. 
Conbinel  length  of  earth  win£  dams  3»600  ft.  ^ 
Overall   length  4f   200   ft. 

(c)  Outlet  Control. 

(1)  Eight  9-foot  by  14-foot  vertical-lift   individually- 
controlled  tractor  gates. 

(2)  Eight  cable  hoists  for  gate  operation, 

(3)  One  traveling  gantry  crane  to  handle  stoplogs  and  for 
emergency  operation  or  handling  of  gates, 

(4)  Steel  stoplogs  for  the  upstream  slots 

(5)  Timber  stoplogs  for  the  downstream  slots. 

(6)  ^n  emergency  standby  gasoline -electric  unit  capable  of 
supplying  enough  electric  povrer  to  raise  one  gate,   to  lo7?er  all  eight  gates 
simultaneously,   or  to  operate     the  gantry  crane. 

(7)  Float  well  control  equip-ient    for  full  automatic  regula- 
tion of  flow  through  the  gates. 

(d)  Ice  Protection.   -  Air-bubblers  will  be  provided  to  keep   the 
surface  water  near  the  hoisting  cables  warmed  by  convection.     The  deep 
intake  pool   insures  freedom  from  frazil   ice  troulle  while  the  submerged 
outlets  avoid  floe   ice   trouble, 

(e)  Elevations. 

Top  of  da-71  (  road'.vay  crown)  2^5 -O 

Top  of  earth  wing  dams  254 •5 

Pot torn  of  control  gate  openings  177 #0 

Top  of  control  gate   openings  191.0 

Maximum  pool  249  "0 

Minimum  pool  231.0 
Tailwater  (controlled  water 

level  in  canal  201.0   ♦ 

Bottom  of  canal  170.0 

Rock  Foundation  (average)  I65.O  ♦ 

(f)  Outlet  Capacity.   -  25.000  cub  feet  per  second  (at   lowest 
pool), 

(g)  Bottom  Width  of  Diversion  Canal.   -  262  feet. 

I-04,     INVESriGATIOIB.   -  In  addition  to  drilling  and    jrobing  already 
completed,   the   following  investigations  are  expected  to  be  nade : 

1.  Field  compaction  studies. 

2.  Rock  quarry  and  aggregate  tests, 

3.  Foundation  stress  studies. 
4»  Hydraulic  model  tests. 
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Desicn  Analysis:     Liasjena  Canal   Intake  Works 

ojiCTIO:.'  II  _  DiioIGi,  LO^viO 

2-01.     HYDRAULIC  CO. -DiT j. ONS .    -  The  hj^ciraulic   conditions    oovernin-     the 
design  of  Lon^'  Sault  Dan  also  control  the  dssirn  of  I>:assena  Canal  Intake   lorks 
except    fbr   t-ilwater.      Noriiial    tailwater   is  at  Elev  ticn  201,    tne   controlled 
canal  level,     r.ilniinuin  tailwater  is   at  Elev   tion  I70,    the  elevation  of   the 
bottom  of  the   canal   just  belov;  the   Intake   V.orks. 

A  Ejemoranduin  dated  February  14.   19^1*    from  Mr.   Guy  A.    Lindsay   defined 
the  hydraulic   conditions  governing   the  desif^i  loading  of  Long  Sault  Dam. 
The   following;'   excerpts   from  this  memorandum  define   the  hydraulic   conditions 
governing  the  design  of  the  Iviassena  Canal  Intake  Works. 
ADbiiNbk  TO  iMuCTlOh  II   -  LuLdlGiJ  iOADS 

The  original  -"February  14»    1941  memorandum  v/as    revised   by  a  memorandum 
froio  Ivlr.   Guy  Lindsay,   dated  April  26,   19^1 »   which  altered   the  hydi-aulic 
conditions   at  Iroquois  Tiacm  but  which  did  not  affect  conditions  at  the  I.fessena 
Canal  Intake  ^orks. 

2-02.     •COlNlDiTlOl.'  NO.   I. 

(a)  Headwater  elevation  to  be   such   as    to  conform  to  second  last 
paragraph  of  Engineering  Report  dated  Ottav;a,    January  3.    1941: 

'All  the  works   in  the  pool  belov;  the   control 

dam  shall  be  designed   to  provide   for  full 

Lake  Ontario  level,    but   initially  the  pool 

shall  be  operated  at  maximum  elevation  238.0, • 
The  maximvim  monthly  mean  level  of  Lake  Ontario  at  Os-.vego  in  nature  was 
Elevation  249.02  (toy  I87O).     With  present  Outlet  conditions,    and  with  3^2.0 
c.f .3.    diverted  at  Chicago   tne  maximum  monthly  mean  level  of   tie  lake   would  be 
Eleva-tion  249«6'.     Under  Regulation  of  Lake  Ontario  (Ivtethod  No.  3)    "the  result- 
ing maximum  monthly  mean  water  level  vvould  be  ■C'levation  249*  10. 

Headwater  level  adopted  Elevation  249*00 

(b)  *m***#****^*******>*t**  ************************  mm 

(c)  Ice  Pressure*   -  With  extreme  headwater  taken   as   above    and  in 
view  of   the   fact  that   the  maximum  level  of  Lake  Ontario  would  occur  in   the 
month  Df  May,   no   ice  pressure  ..eed  be    considered  under  Condition  No.   1. 

2-03.      "CONDITION  NO.    2. 

(a)     Headwater  Elevation.   -  15aximum  monthly  mean  head'.vater  ele-^atioc 
resulting  from  application  of  Regulation  of  Lake  Ontario  (Method  No.  3)   and 
backwater  studies   described  in  Document  No.   4  (Ottawa,  November  I5.   1940) 
would  occur  in  May  1931  '"■th  a  flow  of  200,000  c.f.s.,   under  which   condition 
headwater  level  would  be  Elevation  242.3*     To   allow   for  future  channel  en- 
largement   iiid  as   a  f  ctor  of   safety  to   cover  differences   in   actual  back^^ater 
slopes   and  those   figures,   it  would  appear   that  maximum  operatinn;  headwater 
level  should  be  taken  at   ••..... •••  Elevation  245»^» 

(I))      mmmm****^****rmmmvm*mm**mm****m**»***mm*m***************'f*>^* 

(c)  Ice  Pressure.  -  With  the  above  he  d  and  tailwater  levels,  ice 
pressure  would  be  nil  as  this  would  occur  in  the  open  water  season. 
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2-04.    "COr-'DITION  NO.  3« 

(a)  Headwater  Elevation.  -  The  maximum  monthly  peon  elevation 
under  ice  cover  conditions,  after  the  ice  cover  hai  formed  over  the  pool 
extendin£3  fror.  the  Lon,;  Jault  Dam  to  Iroquois,  bused  on  Regulation  of  Lake 
Ontario  (Method  No.  5)  ^^'^   ^he  back-Aat-^r  calculations  described  in  Docu-^ent 
No.  h,   would  occur  in  January  1374  with  a  flow  of  217.000  c.f.s,  and  would 
be  Elev-ti^n  233.5, 

Full  ice  pressure  might  result  under  conditions  as  rertaining  at  the 
beginning  of  the  ice  forming  period  when  the  water  level  at  the  dam  would 
be  that  resulting  from  open  wjter  friction  losses  only.  The  maximum  water 
level  at  the  Lon-  Sault  dam  under  these  conditions  would  be  ^tout  Elevation 
242.3  (January  1st,  1^62,  q,   «  221,000  n.f.s".). 

To  allow  for  future  channel  enlargement,  it  would  appear  that  under 

these  conditions  the  headwater  level  should  be  taken  at   

El9V?.tion  245 •  00. 

(c)  Ice  pressure.  -  Ice  pressure  under  this  condition  should  be 
taken  at  10,000  lbs.  per  lin.  ft.  of  dam  acting  at  Elevation  24'^»00,  - 
1.00  i Elevation  244sOO." 

2-0-".   3UMK!;iRY. 

Desi.fe^.n  Data  for  Massena  Canal  Intake  Works 

Headwater                      Tailwater  Ice  Pressure 

Condition level level (10,CCC^/lin.   ft.) 

1  El. 249. 00  El, 170.00  nil 

2  El. 245. 00  El. 170. 00  nil 

3  El. 245. 00  El. 170. 00  El. 244. 00 

Conditions  Nos.   1  and  3  govern  the  design. 

2-06,       UPLIFT  PRESSURES.   -  The  tossena  Canal  Intake  Works  has  been 
designed  for  uplift   pressures  of  full  headwater  at  the  upstream  toe  and 
full  tailwater  at  the  downstream  toe,   both  applied  over  two-thirds  of  the 
base  area.     An  assumed  uplift  condition  of  tailwater  elevation  plus  5C5»   of 
the  difference  between  headwater  and  tailwater  elevations  at  the  upstream 
toe,   decreasing  to   tailwater  elevation  at   the  downstream  toe,  and  applied 
over  the  entire  base  area,  was   investigated.     This  condition  was  found   to 
be  less  severe   than  that  mentioned  above  at  all   levels,  hence  no  plates  were 
made  for  inclusion  in  the  Analysis  of  Design,     The  stability  of  the  structure 
is  discussed  in  detail  in  Section  IX. 
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Design  Analysis:  Massena  Canal  Intake  V/orka 

SECTION  III  -  UNIT  STHESSES 

3-01.  GEi:i!;RAL,  -  The  following  unit,  ati-eases  foi-  concrete,  reinforced 
concrete,  and  steel  construction  have  been  used  in  the  design  of  the  flassena 
Canal  Intake  V/orks.  These  Stresses  are  the  same  as  those  used  in  the  design 
of  the  Lon£  Sault  and  Iroquois  Dams. 

3-02.   WORKING  STRESSES  FOR  CONCRETE. 


Nature  of  Stress 


1 .  FLEXURE 

a.  Extreme  fiber  stress  in  compression 

b.  Extreme  fiber  stress  in  com.pression 

adjacent  to  supports  of  continuous  or 
fixed  beams  or  of  rigid  frames 

c.  Extreme  fiber  stress  in  tension  - 
Plain  concrete  only  (to  be  used  for 
massive  sections  such  as  monolithic 
arches,  retaining  walls,  etc.,  not  ex- 
posed to  large  temperature  variations) 

2.  AXIAL  CJv'J'RESSION 

a.  In  short  columns  with -laterial  ties 
(banded  columns) 

b.  In  short  columns  with  continuous  spirals 

c.  Pedestals-Unreinforced-Gross  section 

d.  Composite  columns 


3400  lb. 

30001b. 

Concrete 

Concrete 

Class  A 

Class  B 

Ibs./sq.in. 

Ibs./sq.in 

1225 

1050 

1400 

1200 

70 


783 
980 

875 
875 


60 


675 

840 
750 
730 


3 .  BEARING 

a.  Load  over  entire  area 

b.  Load  over  partial  area-maximum  pe^Tcissible 

4.  COMBINED  BENDING  AND  DIRECT  STRESS-C0^]PRESoI0N 
IN  EXTREIvIE  FIBER 


875 

1223 


750 
1030 


In  no  case  should  the  section  be  less 
than  that  required  where  axial  load 
alone  is  considered  usin£  stresses  in 
2-a  and  2-b  above. 

a.  Spiral  columns  with  entire  section  in 
compression 

b.  Spiral  columns -Tens ion  in  section 

c.  Banded  columns  -  Entire  section  in 
compression 

d.  Banded  columns -Tens ion  in  section 
(Short  columns  only,  i.e.  1/r-  40 

e.  Arches 


1225 
1225 

1050 

1225 
1225 


1050 
1050 

900 

1050 
1030 
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34CO  It. 

Concrete 
Claaa  A 


3CC0  lb. 
Concrete 

Cli»3S  E 


Ibs./sq.in.    lLs./3'i-in. 


70 

70 

105 

90 

210 

180 

313 
103 

103 
k6o 

270 
90 

90 

225 

5^5 


450 


5.      dMEAR 

a.  Be'ims-ro  wet  reinforcement  nor  special 
anchorage  of   longitudinal   steel 

b.  Beams-No  web  rcinforcement-Lonfeitudinal 
tars  specially  anchored 

c.  PeaxD3-'>Vub  reinforcement   but  lont,itudi- 
nal   bars  not  anchoied 

d.  Eeams-Web   leinforceiLent  and  longitudi- 
nal  bais   specially  anchored 

e.  Flat  slab-At  critic£ii  section 

f.  Footings  -.vith  hooked  ends 

g.  Punching  shear 
h.     Flat  siaba-EeuiiS  at  walls  and  openings- 

Torsionc-l  shear  plus  direct  shear- Vet 
reinforcement  aul   lone_itudinal   bars 
specially  anchored 

6 .  Born) 

'  a.  Beams,  sl^bs,  t-nd  one-way  footings 

Plain  bars  (where  special  anchorage  is 

provided) 

Deformed  bars 

b.  Two-way  footings-Plain  bars 
Defonred   bars 

c.  Cold  drawn  steel  wire 

3-03.   WORKING  STRKSSE^  FOR  oTEEL. 
Nature  of  Stress 

1 .  T£r:si0N 

Rolled  Steel,  on  net  section ,15,000 

On  the  area  of  the  nominal  diameter 

of  rivets 13 #500 

On  reinforcing  steel 16,000 

2.  COKPRiLSSION 

Rolled  Steel,  on  short  lengths  or  v.here  lateral 

deflection  is  prevented 16,000 

On  gross  sections  of  columns  (..ith  a  maximum  of 

15,000#  per  sq.  in.) a?.00g 

For  main  coiLpression  members,  the  ratio  L/r  1"*    L 

shall  not  exceed  12  0,  and  for  bracing  and  l5,000r^ 

other  secondary  members,  200. 


140 

120 

175 

150 

105 

90 

133 

113 

70 

60 

Maximum 

Formula 

"tress 

Used 
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BENDING 


i\.aximum   Formula 
Stress     Used 


On  extreme  fibers  of  rolled  sections,  and  built- 
up  sections,  net  section,  if  lateral  deflec- 
tion is  prevented 18,000 

When  the  unsupported  length  L  exceeds  15  times 
b,  the  width  of  the  corr.pression  flange,  the 
stress  in  pounds  per  square  inch  in  the  latter 
shall  not  exceed 

The  laterally  unsupported  length  of  beams  and 
girders  shall  not  exceed  40  times. b,  the  width 
of  the  conpression  flange. 

On  extreme  fibers  of  pins,  when  the  forces  are  as- 
sumed as  acting  at  the  center  of  gravity  of  the 
pieces •. 27,000 

4.   SHEARING 

On  pins I3 ,300 

On  power-driven  rivets I3  ,_500 

On  turned  bolts  in  reamed  holes  with  a  clearance 

of  not  more  than  I/30  of  an  inch 13.500 

On  hand-driven  rivets 10, 000 

On  unfinished  bolts 10, 000 

On  the  gross  area  of  the  webs  of  beams  and 

girders,  where  h,  the  clear  distance  between 

flanges  in  inches,  is  not  more  than  60  times 

t,  the  thickness  of  the  web  in  inches 12,000 

On  the  gross  area  of  the  webs  of  beams  and 

girders  if  the  web  is  not  stiffened  where  h  is 

more  than  60  times  t,  the  greatest  average 

shear  per  square  inch,  V/A,  shall  not  exceed 


^O.OgP 


If 


2000b'=^ 


14 


18.000 
'  \> 

h^ 


7200t' 


3.   BEARING 


On  pins 

On  power-driven  rivets 

On  turned  bolts  in  reamed  holes 

On  hand-driven  rivets 

On  unfinished  bolts 

On  expansion  rollers  per  linear  inch,  60O  times  the 
diameter  of  the  roller  in  inches. 


Double 

Single 

Shear 

Shear 

30,000 

24,000 

30,000 

24,000 

50,0C0 

24,000 

20,000 

16,000 

20,000 

16.000 

COMBINED  3TRESSFS.  -  For  combined  stresses  due  to  wind  and  other  loads, the 
permissible  working  stress  may  be  increased  33-1/3  percent,  provided  the 
section  thus  found  is  not  less  than  that  require;!  by  the  dead  and  live 
loads  alone. 

^-EI^I;iI(S  CARRYING  WIND  ONLY.  -  For  members  cariyino  wind  stresses  only,  the 
permissible  working,  stresses  may  be  increased  33-1/3  percent. 
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8.  OTHER  LOADS.  -  For  members  carrying  ice  loads  and  other  special  loading 
the  permissible  workin^^  stresses  shall  be  as  stated  in  the  sections  des- 
criLing  the  structures  involved. 
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Design  Analysis:  Massena  Canal  Intake  Works 

SECTION  IV  -  CONCRETE 

4-01.  SCOPE.  -  This  section  deals  with  the  factors  affecting  design 
of  the  concrete  to  be  used  in  the  Massena  Canal  Intake  Works.   Concrete 
standards  are  the  same  as  for  Long  Sault  and  Iroquois  Dams. 

4-02.  STRENGTH.  -  Compressive  strengths  at  28  days  shall  test  as  follows: 

Average  for  any  2^  consecutive  cylinders 

Class  Lbs,  per  sq.  in. 

A  3.400 

B  3.000 

class  "A"  concrete  will  be  used  in  the  bridge  and  deck  over 
the  spillway  and  bulkhead,  and  in  the  floors  of  the  electrical  and  gAte  repair 
bays. 

class  "B"  concrete,  reinforced,  will  be  used  throughout  the 
spillway  except  in  the  bridge,  the  deck,  and  the  downstream  gravity  wall  sec- 
tion. In  the  bulkheads.  Class  »B"  concrete,  reinforced,  will  be  used  in  the 
walls  of  the  electrical  and  gate  repair  bays  and  in  the  piers. 

Class  "B'  concrete,  unreinforced,  will  be  used  in  all  other 
parts  of  the  bulkheads  and  spillway  and  in  the  gravity  training  walls. 

4*03.   AGGREGATE  INVESIIGATIONS .  -  Surveys  have  been  made  of  the 
available  sources  of  fine  and  coarse  aggregates  in  the  vininity  of  the 
work.  Suitable  materials  in  sufficient  quantity  are  available  within 
economical  distance.  Detailed  data  on  the  materials  are  on  file  in  the 
District  Engineer  Office,  Massena,  New  York. 

4-04.   AGGREGATE  CONTENT. 

(a)  General.  -  The  volume  of  aggregates  to  be  used  in  concrete  will 
be  that  necessary  to  produce  a  dense  mixture  of  the  required  workability.   The 
individual  mixes  will  be  proportioned  to  produce  a  concrete  of  suitable 
workability,  density,  impermeability  and  the  required  strength,  all  without 
the  introduction  of  an  excessive  amount  of  cement. 

(b)  Sizes.  -  Coarse  aggregate  will  be  graded  and  stored  separately 
in  three  sizes: 

(1)  3/16-  to  3/4- 

(2)  3/4-  to  1-1/2- 

(3)  1-1/2'  to  3" 

The  maximum  size  of  aggregate  to  be  used  in  Class  "A"  concrete-  is 
1-1/2  inches.  Aggregate  up  to  3  inches  in  size  will  be  used  in  Class  "B* 
concrete. 

4-05.  MIXING  WATER.  -  Reports  from  the  u.  S-  Geological  Svirvey  indicate 
that  water  from  the  St.  Lawrence  River  is  satisfactorily  free  from  injurious 
chemicals.  It  is  ordinarily  free  from  excessive  amounts  of  suspended  silt. 

4-06.   PRGPORTIONING. 
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(a)   Cement.  -  It  ia  intended  that  the  two  claaaes  of  concrete  to  be 
uaed  will  have  t;.e  following  cement  content: 

Class  "A" 5-0  to  6.0  bags/cu.yd. 

Clasa  "B" k-0   to  3.0   •     • 

Concrete  placed  under  water  6.5         ■     ■  (minimum) 


follows: 


(b)   Water.  -  It  is  intended  that  the  maximum  water  content  will  be  as 


Class  of  Concrete 


Per  bag  of  cement 
Gallons   pounds 


•A« 

•B" 


5-5 
6.5 


45-8 

54.1 


In  calculating  the  total  water  content  in  any  mix,  the  amcunt  of 
moisture  carried  on  the  surfaces  of  the  aggregate  particles  will  be  included. 
In  all  cases,  the  amount  of  water  to  be  used  will  be  the  minimum  amount  necessary 
to  produce  a  plastic  mixture  of  the  strength  specified  and  of  the  desired 
density,  uniformity  and  workability.   In  general,  the  consistency  of  any  mix 
will  be  that  required  for  the  specific  placing  conditions  and  methods  of  place- 
ment, and  ordinarily  the  slump  will  be  between  1/2  inch  and  2  inches  for 
class  "B"  concrete,  and  between  1-1/2  inches  and  3  inches  for  class  "A*  when 
tested  according  to  "Method  of  Test  for  Consistency  of  Portland  Cement  Concrete," 
of  the  American  Society  for  Testing  Materials. 

4-07.   MIXING  AND  PLACING. 

(a)  Mixing.  -  Mixing  of  concrete  will  be  done  in  a  plant  having  a 
capacity  of  8OO  cubic  yards  per  eight  ho\irs.  The  plant  will  include  not  fewer 
than  two  mixers,  individually  powered. 

The  plant  will  include  facilities  for  thorough  inspection  and  will  provide 
close  control  over  ingredients. 

The  minimum  mixing  times  per  batcr.  will  be  as  follows: 


Mixer  Capacity  -  Cu.yd 

less  than  3/4 
3/4  -  1-1/2 
1-1/2  -  3 
greater  than  3 


Minimum  Mixing  time  -  minutes 

1-1/4 
1-1/2 
2 
2-1/2 


Excessive  overmixing  will  not  be  permitted. 
(b)  placing.  -  Placing  of  concrete  will  be  completed  before  initial 
set  has  taken  place  and  within  43  minutes  after  the  introduction  of  the  mixing 
water.   Concrete  when  placed  will  be  between  40  and  75  degrees  Fahrenheit 
in  temperature.   It  is  anticipated  that  artificial  heating  and  cooling  will  be 
required.   Surfaces  for  placing  will  be  thoroughly  cleaned  and  will  be  approxi- 
mately horizontal.   Typical  lifts  will  be  5  feet  but  special  measures  will 
prevail  at  the  foundation,  in  thin  sections,  and  under  some  other  conditions 
of  placing.  Mechanical  vibration  will  be  used  to  produce  a  dense  surface. 

4-08.  CC^STRUCT:ON  JOINTS.  -  Horizontal  construction  joints  in  the  mass 
of  the  dam  are  to  be  continuous  throughout  the  monolith.  Vertical  joints  be- 
tween monoliths  will  be  edged  with  a  built-up  joint  filler  of  felt  and  bituminous 
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cement.  This  treatment  is  intended  to  prevent  spalling.  Wliere  maximum 
protection  is  desired  against  water  seeping  through  vertical  joints,  3  bulkhead 
of  corrugited  iron  is  run  across  the  joint.  Further  protection  is  secured  by 
introducing  bituminous  filler  under  pressure  as  described  in  paragraph  ^-zG 

4-09.  A3S0RPmi:  FQmi   LINING.  -  Absorptive  form  lining  will  be  used 
on  all  permanently  exposed  surfaces  in  order  to  produce  a  dense  surface. 
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Design  Analysis :  Uassena  Canal  Intake  Works 

SECTION  V  -  DESCRIPTIOK  OF  DESIGN 

5-01.  SCOPE,  -  This  section  is  intended  to  give  a  detailed  description 
of  the  design  of  various  features  of  the  Lfcssena  Canal  Intake  Works  aod 
reasons  for  selecting  the  type  of  design  used  in  each  case. 

5-02.  DESCRIPTION.  -  The  Massena  Caival  Intake  Works  will  be  a  reinforced 
concrete  outlet  works  flanked  by  gravity  concrete  bulkheads  keyed  into  earth 
wing  dams.  Ibe  present  nonoal  elevation  of  the  power  canal  is  approximately  201 
which  elevation  must  be  maintained  constant  throughout  the  construction  period 
and  thereafter.  Headwater  elevation  will  therefore  vary  from  the  present  Ele- 
vation 201  up  to  a  jossible  maximui:!  of  249*  "^e  concrete  gate  structure  is  so 
designed  that  the  full  required  diversion  flow  of  25t000  c.f.s.  will  pass 
through  the  large  spaces  between  the  initial  piers  without  any  appreciable  iraise 
in  headwater  level  or  lowering  of  tailwater  level,  and  the  same  maximum  or 
lesser  flows,  as  required  by  powerhouse  demands,  can  be  passed  at  all  stages 
of  construction.  After  the  work  is  completed  this  flow  regulation  will  be  auto- 
matic. This  critical  regulation  is  mandatory  because  the  short  power  canal  has 
no  extra  freeboard  to  provide  storage  and  no  wastewey  to  bypass  excess  flow, 
^e  demands  of  the  powerhouse  are,  of  coirse,  variable.  "Rie  central  reinforced 
concrete  structure  will  house  eight  vertical  lift  tractor  gates  each  9  feet 
wide  and  14  feet  high,  "^he  gate  sills  will  be  at  Elevation  177  and  each  gate 
will  be  centered  in  an  initial  diversion  bay  25  feet  wide,  the  spece  between 
the  jate  and  the  diversion  opening  walls  being  filled  with  concrete.   Instal- 
lation of  the  first  two  gates  at  the  south  end  of  the  spillway  structxire,  to- 
gether with  their  hoists  and  automatic  control  equijxnent,  will  be  started  just 
before  the  long  Sault  Dam  pool  is  raised  at  the  beginning  of  the  closure  stage* 
•fliese  two  gates  will  be  used  in  conjunction  with  the  stoplogs  in  the  reaaain- 
ing  openings  :  or  regulation  of  flow  until  such  tiias  as  additional  gates  may  be 
added  due  to  increased  pool  level  and  discharge.  The  remaining  six  gates  will 
then  be  installed,  one  by  one.  The  automatic  controls  will  bgfectuated  by 
float  wells  at  the  :^owerhouse  and  at  the  control  works.  These  float  wells  will 
be  so  interconnected,  electrically,  that  "hunting"  of  the  gates  will  be  mini- 
mized. For  a  final  solution,  detailed  studies  should  be  made.   In  the  final 
analysis,  the  use  of  a  spillway  below  the  Intake  Works  should  be  considered  or 
a  sluice  gate  where  the  ice  gates  at  the  Aluminim  Canpany  Powerhouse  are  now 
located.  Itie  bridge  of  the  gate  structure  will  carry  a  2C-foot  concrete  road- 
way.  It  will  provide  a  platform  to  support  the  individual  gate  hoists  and 
will  also  carry  a  traveling  gantry  crane  for  gate  maintenance,  stoplog  handling 
and  miscellaneous  service.  Itiere  will  be  no  common  housing  over  the  gate  hoists 
but  each  hoist  will  be  inclosed  by  a  weatherproof  metal  covering.  There  will 
be  a  stilling  basin  just  downstrea..  from  the  gates,  and  a  hydraulic  jimp  will 
be  induced  to  dissipate  energy.  Stoplog  slots  ere  placed  upstream  end  down- 
stream from  each  gpte  so  that  the  gate  chambers  may  be  pumped  out.  The  upstream 
stoplog  slots  are  designed  so  that  trash  racks  nay  be  installed  in  them  at  any 
ti~ie  if  it  is  found  that  screening  is  necessary.  S^ace  has  been  provided  for 
operation  of  a  mechanical  rack  rake  by  the  gantry  crane.  The  gates  will  be  of 
the  self-closing  tractor  or  Brocoe  type  with  steel  plate  lined  outlets  shared 
to  minimize  cavitation.  Each  gate,  or  oil  gates  selectively,  will  be  opened 
and  closed  autoi::aticaIly  through  float  well  controls  so  that  tailwater  will  be 
kept  near  constant  level.  Being  deeply  submerged,  the  gates  themselves  will 
require  no  ice  protection.   It  is  not  anticipated  that  ice  will  form  in  the 
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inclosurea,  but  piping  for  air  bubblers  to  keep  the  hoist  cables  clear  in  case 
ice  does  form  will  be  installed.   If  the  use  of  air  bubblers  is  found  necessary, 
a  compressor  may  be  easily  connected  and  the  bubblers  put  in  operation.   At 
either  side  of  the  gate  structure  will  be  a  mass  concrete  bulkhead  of  stan- 
dard design.   Each  of  these  bulkheads  will  be  186  feet  long.   Investigations 
showed  that  bulkheads  of  this  length  would  be  irore  economical  than  shorter 
bulkheads  with  consequent  high  retaining  walls.   Each  bulkhead  will  be  built 
in  four  monoliths  so  arranged  that  a  joint  will  fHll  at  the  right  point  to 
make  possible  the  special  program  of  construction  planned.   This  is  explained 
in  paragraph  5-O9.  Horizontal  inspection  and  grouting  galleries  are  provided. 

3-03.  GRCUTING.  -  The  entire  concrete  structure  will  rest  en  rock  which 
will  be  systematically  grouted  through  holes  drilled  from  the  lower  inspection 
gallery  of  the  bulkheads  and  throiagh  the  slab  of  the  spillway,  first  on  10- 
foot  centers  and  rrore  closely  if  tests  indicate  the  necessity.  The  grout  cur- 
tain will  extend  a  short  distance  beyond  the  end  of  the  south  bulkhead,  and 
will  cross  the  bed  of  the  existing  channel  to  the  north.   Grout  pipes  will  be 
embedded  near  the  bottom  of  the  mass  concrete  downstream  wall  of  the  spillway 
section  for  the  purpose  of  grouting  the  joint  between  the  bottom  of  the  wall 
and  the  concrete  slab  which  will  be  placed  during  the  fifth  construction  state. 
Outlets  to  the  joint  will  be  at  ^-^oot  centers  in  both  directions.  The  grout 
will  consist  of  a  mixture  of  Portland  cement,  sand,  and  water.  The  high  head 
differential  warrants  the  seme  care  and  thoroughness  in  the  design  and  con- 
struction as  will  be  employed  for  the  Long  Sault  Dam. 

5-04.  FOUNDATION  DRAINS.  -  A  system  of  foundation  drain  holes  30  feet  on 
centers  will  be  drilled  underneath  the  bulkheads  just  downstream  from  the 
grout  curtain.   These  drain  holes  will  extend  up  into  the  grouting  gallery 
where  they  will  be  fitted  with  means  for  measuring  the  actual  hydrostatic 
pressure.  Any  drainage  from  the  foundation  will  then  be  free  to  rxin  or  to  be 
pumped  from  the  grouting  gallery  to  the  downstream  face  of  the  dam.  Pro- 
vision is  also  made  for  draining  the  foundation  under  the  spillway  as  shown  on 
the  plans. 

3-0^.     CONCRETE  DRAINS.  -  Porous  concrete  drains  will  be  placed  verti- 
cally on  6-foot  centers  near  the  upstream  face  of  the  bulkheads  to  intercept 
any  possible  seepage  through  this  face.  They  will  drain  into  the  galleries 
and  seepage  will  run  or  will  be  pumped  to  the  tailwater. 

5-O6.  GALLEBIES.  -  Tiie  service  gallery  through  the  bulkheads  is 
located  at  Elevation  218,  »ell  above  the  highest  possible  tailwater.  It  is 
intended  for  inspection  purposes  and  as  a  means  of  servicing  the  monolith 
joint  water-stops.  Each  of  the  water-stops  consists  of  a  6-inch  diameter 
cylinder  centered  on  the  monolith  joint.  This  cylinder  is  to  be  filled- 
with  melted  bitumastic  compound  during  construction.  In  order  to  insure  the 
complete  filling  of  the  joint,  each  water-atop  is  provided  with  a  loop  of 
steam  pipe  which  will  serve  to  melt  the  contents.  This  steam  heating  unit 
will  terminate  in  the  service  gallery  so  that  additional  bitxsnastic  compound 
may  be  pumped  into  the  water-stop  at  any  time  and  the  entire  water-stop 
reformed  by  heating  in  case  the  monoliths  separate  or  settle  out  of  line. 

The  lower  gallery  will  be  located  at  Elevation  I80.  This  gallery  is 
intended  principally  for  grouting  operations  and  for  the  drainage  both  from 
foundation  drains  and  face  drains.  All  galleries  and  stairways  will  be 
thoroughly  ventilated  and  well  lighted. 
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5-07.     BULKHEAD  CHAMBERS.   -  An  enclosed  apace   i3  fomBd  under  the   deck 
level  of  the   north   bulkhe  d   which   wHl   be   used   for  gate   repairs  an"?    to  house 
the   sir   compressor,  miscellaneous  equipment,   etc.      A   covered  hatchway  permits 
the   handling  of   a  gate    into  or  out  of   this   space.     A   similar  enclosed  s  p' ce 
in   the   south  bulkhead  will  contain   the  electrical  distribution  equipment  and 
the  gasoline-electric   atand-by  unit, 

5-08.     GASOLINE-   ELECTRIC  STAND-BY  UNIT.   -  The   stand-by  generating  unit 
will   consist  of   an  alternating  current  generator,    direct-connected   to  a 
gasoline  engine   (see  paragraph  8-03).     The  unit  will   be  mounted  on  a  vibje- 
tion  absorbing  base.     The  engine   will   be   provided   with   a   suitable   governor, 
tachometer,   and   self-starter.     The  voltage  regulator,  meters,  and  other  con.- 
trol  and   protective  equipment   will   be  mounted   on  a   suitable   switchboard. 
Provision  will   be  made   for  eutontetic  starting  of  the  engine  and  transfer  of 
the    load    to  the   generator,    in  case   of  failure   of  the   normal  power   supply. 

5-09.      COIBTRUCTION  raOGRAil  AW  REGULATION  OF  FLOW. 

(a)  First  Stage.   -  As  uninterrupted   flow  through  the   existing 
canal  must   be  neintained,    the  concrete   gate  structure   will  be   built   in  a 
ahort  cut-off  channel.     This   will   lead  from  the  St.   Lawrence  River  to  a  point 
just  above  the  existing  highway  bridge  over  the  present   canal.     T^e   first 
stag©  will  be   the   excavation  for  and   the   construction  of  the   spillway,    the 
south  bulkhead,   the   first  two  monoliths   of  the  north  bulkhead,   and   the   train- 
ing walls.     This  part  of   the  work  can  be   done   in  the   dry  without   interfering 
with  or  endangering  the   bank  of  the   present  canal.     Compacted  earth  backfill 
will   be  placed  around    the   bulkheads  up  to  Elevation  210,   that  at  the  north 
bulkhead   being  backsloped  from  the   base   of   the  unfinished  portion  so  that 
the    temporary  end   of   the   bulkhead   is   in  a   small  open  pit   lying  between  the 
old  and  new  canals.     Suitable  material    from  the  excavation  will   be  used  for 
the   construction  of   the  south  wing  dam,  and  part   of   the   wing  dam  will  be 
built   in  this    stage  to  the  extend  that  material  from  this  source    is  available. 
The  deck  over   the    spillway  will   be   built,    the  gantry  crene  erected     and   the 
upstream  stoplogs   furnished,  either  in  this   stage   or  in  the   first  pert  of 

the   second   sta^, 

(b)  Second  Stage.      -  The   second   stage  will   include   the  excavation 
of  the  new  canal  upstream  end  downstream  from  the  concrete  structures,   as 
much  as  possible   beint  done   in  the   dry.     Suitable  material   from  the   excava- 
tion  will   be  used   to  continue   construction  of   the  south  wing  dam  which  will 
be   completed  in   this  stage  if  sufficient  material    is  available.     The   last 
part  of  the    second   stage   will   be   the    construction  of   rock  and  earth  fill 
cofferdams  across   the  eld  canal.     These   cofferdams   will   later  form  the  up- 
stream and  downstream  toes  of   the  north   wing  dam  which  will   be   built   in  the 
fourth   stage.      All   of  the   water  for  the   power  canal  will   thus  be  diverted 
through  the   new  intake    structure.     Trrom  this   time  until   final  closure   of  the 
Intake  Works  the  flow  will  be   regulated,   first,    by  placing  or  removing  up- 
stream stoplogs  and,    later,   as  described  in  paragraph   (e)« 

(c)  Third  Stage*   -  The   area  between  the   two  cofferdams   lying 
across   the   old   canal  will   be   pumped   out,    the   excavation   completed  and   the 
two  end  monoliths   of   the  north   bulkhead   built.      It  is  evident    that  the  foun- 
dation for  these    two  monoliths  will,   at   this   stage,   be  protected  on  all  sides 
by   cofferdams,    backfill   or  natural  earth  formations. 
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(d)  Fourth  Stage.   -  The   north  wing  dem  will  be   constructed  and 
the   south  wing  dam  will   be   completed   if  it  has   not   been  finished   in   the 
second  stage. 

(e)  Fifth  3tai^:e^    -  This   is   the   final  stage,    which   includes   in- 
stallation of    the   control  gates.     The   canal   flow,   at  about  Elevation  201, 
will  continue   to  pass   through   the   eight  diversion  openings  of   the  structure 
until  shortly   before    the   closure   of  Long  Sault  Dem.      At   this   time,    the   first 
two  control  gates  at   the  south  end  of   the   structure   will   be   installed,    to- 
gether with   their  hoisting  and  automatic   control  equipment.      In  installing 
each  gate,  the   work  area   will   first    be   unwatered  by  placing  stoplogs.in  the 
upstream  and  downstream  slots.     After   the  gate  seat,   the   conduit   liner,  and 
the    surrounding  concrete   have    been  placed   the   gate  will   be   lowered,    the 
hoist  set,   and   the  downstream  and  upstream  stoplogs  removed.     Water  control 
in  these  two  openings  will   thus   be    taken  over  by  the  permanent  control  gates. 

For  a  period  of  about   three  months   thereafter,   while   the  Long  Sault 
Dam  pool   is  being  raised   to  Elevation  226,   flow  regulation  will  be  accom- 
plished by  means  of  the  upstream  stoplogs   in  combination  with,    first,    the 
two  control  gates  previously  installed  and,    later,   with  these   and  additional 
gates.     At   the   start  of  this   period   the   flow  will  be  no  greater  than  is 
necessary  to  maintain  the  desired  water  level   in  the   canal,   and  the   float 
well   controls  will  keep  the   two  gates  wide  open.      As   the   pool  above   the 
Intake  Works  rises,   the   discharge   into  the   canal  will  increase,   the  water 
level  in  the   canal  will  start   to  rise   and   the   float  wdll  controls   will  begin 
to  close  the   first  control  gate.     After  the  pool  has  reached  an  elevation 
high  enough  to  pass  the   required  flow  through  the    six  diversion  openings  plus 
the  second  c  ontrol  gpte,   and   continues  to  rise,    the   first  gate   will   be  en- 
tirely closed  and  the   second  gate   will  start  to  close.     Before   the  second 
gate   is  entirely  closed,   enough  stoplogs  will   be  placed  in  the  upstream  slots 
of  the   six  remaining  diversion  openings  to  c  ut  down  the  flow  sufficiently 
so  that   the  autc«natic   controls  will  again  open  the   two  control  ^tes.     As  the 
pool  continues   to  rise,    this  process  will  be  repeated,   care   being  taken  to 
keep  the   tops   of  the  stoplogs  as  nearly  as  possible  at  the   same  elevation  in 
all  openings.     At  any  time   during  the   period,   providing  the  pool  is  high 
enough  to  maintain  the  desired   level    in  the   canal,  additional  control  gates 
will  be   installed,    one  by  one,   and  placed  under  automatic  control  as  des- 
cribed for  the   installation  of   the    first   two  gates,   until  flow  through  all 
of   the  eight  openings   is  controlled  by  the  permanent  gates.     Gates  should  be 
installed  as   soon  as  possible   for  the   sake  of  economy,   as  delay  would  mean 
more  work  in  unwatering;   but  delay  would  have   no  bearing  on  the  feasibility 
of   the  closure   program,   as   gates  may  be   installed,   if  necessary,  after  the 
pool  has  reached  Slevation  235  or  greater. 
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Design  Analyoio:     Maasena  Canel   Intake  Works 

SECTION  71  -  STWCTOHAL  D^IGN 

6-01.      SCOPE.   -  This   section  describes  the   stress  analysis   procedure 
adopted,   asaumptiona  mede,   and  methods  employed   to  determine  the  design 
for  the  rarious  parts  of  the  structure.     lA)ch  of  the  design  procedure  to 
be  described  has   not  at   this  time  b(  en  cax*ried  out  and   it   is  the   intention 
to  describe   it  here  only  as  a  guide  to  the  future  complete  design  of   this 
project. 

6-02.     DESIGN  OF  SECTIONS.    -  The  designs  of   the  rarious  sections  of 
this   structure  are  based  on  simple  two-dimensional   mechanics,   which  are 
sufficiently  accurate  for  a  structure  of  this   type  and  size.     The  unit 
stresses  are  based  on  the   simple  formula: 


p  -   P  +  Afc 
A        I 

p   -  unit   atreas  at  the  limita  of  the  section 
p  =  total   vertical  force  on  the  section 
A  -  area   of   the  section 
M  -  bendi^  noment  acting  on  the   section 
c  -  distance  of  face  from  neutral   plane 
I  -  Moment  of   Inertia  of  section 

For  reaulta  of   studiea  of  spillway  and   bulldiead  monoliths, 
see  Section  DC. 

6-03.  PRINCIPAL  STRESSES.  -  It  is  intended  to  plot  the  "principal 
stress"  diagrams  for  all  sections  of  the  structure  in  order  to  arrive  at 
a  more  accurate  basia  of  design  for  reinforcement  in  the  vieinity  of  the 
gallery,  adita,  and  piers.  Reference  is  made  to  paper  1847.  proceedinga 
of  the  American  Society  of  Civil  Qigin^era,  "Determination  of  Principal 
Stresses  in  Buttresses  and  Gravity  Dams,"  by  W.  H.  Holmes.  The  detailed 
application  of  this  method  is  described  in  the  Analysis  of  Design  Rep  rt 
for  the  Caddoa  Dam. 

6-O4.     SPILLWAY  BRIDGE.   -   No  detailed  design  has   been  made  for  the 
spillway  bridge,   but   sufficient   investigation  was  made  to  establish  the 
probable  maximum  size  of  girders  and   thickness  of   slabs.     Maximum  live 
loads  assumed  were: 

(a)  On  slabs,   a  22,000  pound  gate  supported  on  the  slab, 
cauaing  a  loading  of  2,200  pounds  per  foot  width,    concentrated  at  midepan; 
plua   impact  of  25  percent. 

(b)  On  the  crane  runway,    loading  from  two  two-wheel  crane 
trucka  on  each  rail.     Tracks  are  spaced  on  18  foot  centers  with  wheels  on 
2' 9"   centers,   and  the  assumed  load  is  45  kips  per  wheel,   plus  in^ct  of 
25  percent. 

(c)  On  the  highway,    standard   H20   loading. 

(d)  On  the  gate  hatch  covers,   a   live  load  of  250  pounds  per 
square  foot. 

6-05.      EARTH  PRESSURES.  -  The  phsical  properties  of   earth  fill  were 

assumed  as  follows: 
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Dry  weight 

-  110  Ib./cu.ft. 

Specific  gravity 

=  2.65 

Void  ratio 

•   0.5 

Angle  of  internal  friction 

(Angle  of  repose)  ^ 

=  330 

Sin  er 

'   3.5446 

Applying  Rankine's  well  known  equation, 

p  =  wh^  (1  -  sin  ^'  \ 
2  (1  -f  sin  i2f  ) 

the  following  horizontal  pressures  were  then  determined  and  used: 

Dry  earth  (liquid  equivalent)  '   32.5  Ibs./cu.ft. 
Saturated  earth  and  silt      -  82.5  Iba./cu.ft. 

6-O6.  DESIGN  OF  PIE"^.  -  The  piera  are  of  comparatively  slender 
proportions.  They  will  be  reinforced  for  all  computed  stresses.  There 
is  no  opportunity  to  employ  structural  steel  framing  to  any  advantage. 
The  piers  will  be  designed  to  support  not  only  the  maxiuiim  normal  re- 
action of  the  stoplogs,  ice  pressure  against  the  upstream  curtain  walli 
and  the  balanced  and  unbalanced  reactions  from  the  bridge  and  gantry 
crane,  but  also  for  twisting  loads  and  hydrostatic  loads  due  to  partial 
stoplog  closure.  Reinforcing  will  be  carried  down  into  the  mass  of  the 
dam  well  below  the  level  of  possible  tension  on  the  pier  monoliths. 

6-O7.  RTTIMTORCING.  -  It  is  intended  to  use  reinforcing  in  all  pier 
and  spillway  monOliths  whereever  the  computations  indicate  that  tension  may 
occur. 
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Design  Analysis i       Maasena  Canal  Intake  Works 

SECTION  VII    -  WATER  COrTTROL  EC^UIR-EKT 
7-01.     GETERAL. 

(a)     Equipaent  Items.   -  The  principal  iteais  of  equipnient  aret 

(1)  Temporary  Upstream  Stoplogs 

(2)  Permanent  Upstream  Stoplogs 

(3)  Downstream  Stoplogs 

(4)  Gantry  Crane 

(5)  Control  Gates 

(6)  Hoists 
(t)   Operation. 

(1)  After  the  water  is  diverted  frcm  the  present  power 
canal  to  the  partially  completed  intake  str-jicture,  and  before  the  Long 
Saalt  Dam  pool  is  raised,  there  will  be  no  need  for  operation  of  control 
equipment.  As  soon  as  the  pool  starts  to  rise  aVove  lilevation  201  it  will 
be  necessary  to  control  the  flovr  and  it  is  intended  that  this  will  be  done 
by  temporary  stoplogs  in  the  upstrea-ns  slots  operated  in  conjunct icn  xith 
the  first  tro  control  gates  after  they  are  installed  (see  paragraph  5-09)  (e))« 
Enough  of  these  sto^ilo^ija,  each  about  6»l-l/2"  high,  will  be  provided  to  close 
six  of  the  eight  gate  openings  to  Elevation  226.  The  sto^jlogs  will  be 
handled  by  the  permanent  gantry  crane  vrhich  v/ill  be  installed  on  the  ieck 

at  Elevation  235 • 

(2)  Permanent  stoplogs  Vill  be  required  for  'unTrat  ring  any 
openings  for  maintenance  or  repair  rork  telOTv  pool  level,  T^.ese  stoplogs t 
in  sections  about  5'10"  iiigiit  will  be  used  also  for  unT^atering  the  gate 
openings  in  order  to  pour  the  concrete  around  the  conduit  liner  and  con- 
trol gate  seats  and  to  set  the  guides  and  gates,  i^nough  sections  will  be 
provided  to  close  two  gate  openings  to  Elsvation  235»  which  xill  permit 
work  to  be  done  in  setting  the  control  gate  structures  in  two  openings  at 
once.  For  maintenance  U3e  it  vrill  be  possible  with  this  number  of  stop- 
logs  to  close  one  opening  when  headvatBr  is  at  the  maximum  level.  Elevation 
249.  These  stoplogs  will  also  be  handled  by  the  rantr;/-  crane.  The  up- 
stream stoplog  slots  will  be  steel  lined  and  will  suitable  for  in- 
stallation of  trash  racks  if  it  is  later  found  that  they  are  necessary. 

(3)  Downstream  stoplogs  of  tir.ber  will  be  provided  at 

the  lower  end  of  the  stilling  basin  for  the  purpose  of  un7:atering  the  con- 
duit in  conjunction  with  the  upstream  stoplogs.  They  will  te  handled  by 
a  small  electric  hoist  on  a  monorail  supported  by  short  columns  on  the  ■ 

piers  just  downstream  f rom  the  service  bridge  at  Elevation  210.  These 
stoplogs  may  edso  be  used  for  varying  the  height  oC   the  submerged  weir  at 
the  lower  end  of  the  stilling  pool.  Enough  stoplogs  will  be  supplied  to 
close  two-gate  openings  to  about  Elevation  204  which  is  about  three  feet 
above  the  controlled  canal  level. 

(4)  The  gemtry  crane  will  be  used  primarily  to  handle 
the  upstream  stoplogs  and  to  handle  the  control  gates  when  reno- al  from 
the  slot  is  necessary  for  maintenance  or  repairs.  In  order  to  remove  a  . 
gate  it  will  be  necessary  to  first  remov-:  with  the  crane  the  fixed  hoist 
and  the  slot  covers  over  the  rate  opening.  After  hoisting  the  gate  above 
the  teck  level  the  crane  may  transport  it  along  the  runway  to  the  repair 
bay.  If,  at  any  time  in  the  future,  trash  racks  are  installed,  raking  and 
handling  will  be  done  by  the  crane, 
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(5)  The  control  ^ates  will  be  operated  by  individual  hoists 
equipped  with  automatic  controls  actuated  by  float  -.veils  in  the  canal. 
When  the  water  surface  in  the  canal  drops  or  rises  gates  will  open  or  close 
successively  to  maintain  the  required  flow  (see  paragraph  5-02).   In  order 
to  renove  a  gate  from  the  slot,  the  :ate  7.111  be  raised  by  its  hoists  to  a 
platform  at  Elevation  244  and  dog£:ed«  The  hoist  sheave  block  will  then  be 
disconnected  from  the  gate  and  the  gantry  crane  will  re^.^ove  the  hoist  and 
slot  covers.  The  crane  hook  will  then  be  connected  to  the  gate  and  the 
gate  removed. 

7-02.  CONTROL  GATES. 

(a)  Choice  of  Type.  -  The  tractor  type  with  sloping  seal  sur- 
face was  selected  for  the  automatically  controlled  service  rates  for  the 
following  reasons : 

(1)  This  type  is  less  liable  to  chatter  at  partial  open- 
ing, which  is  the  prevailing  operating  condition. 

(2)  The  sloping  seal  surface  perr.its  water  to  flow 
argund  the  top  seal  as  soon  as  the  gate  starts  to  rise,  partially  reliev- 
ing the  low  pressure  area  at  the  top  of  the  conduit  just  below  the  seal, 

(3)  The  gate  is  self-closing. 

(4)  No  water-tight  bearing  enclosures  are  required. 

(5)  Wheel  bearing  friction  and  seal  friction  are  elim- 
inated. 

(6)  Flexible  seals  are  not  requii^d. 

(7)  No  greasing  is  necessary. 

(b)  Loads  and  Unit  Stresses.  -  Two  loading  conditions  were 
considered: 

(1)  Headwater  at  Elevation  242  with  no  tailwater.  This 
would  be  the  condition  existing  with  the  conduit  unwatered  and  the  pool 
at  noimal  operating  level. 

(2)  Headwater  at  Elevation  249  with  tailwater  at  Eleva- 
tion 202.  Tl.is  would  be  the  condition  existing  with  the  pool  and  the 
water  in  the  canal  both  at  assumed  maximum  level. 

The  unit  stresses  allowed  for  structural  steel  correspond 
to  the  18,000  pound  per  square  inch  base;  but  the  thickness  of  all  members 
are  increased  l/l6"  over  the  design  thickness  to  allow  for  corrosion.  The 
maximum  load  in  pounds  on  one  roller  is  500  LD,  "L"  being  the  length  of 
roller  and  "D"  the  diameter. 

A  minimum  material  thickness  of  3/8" »  except  for  fillers, 
was  adopted. 

(c)  Structural  Design. 

(1)  The  gates  are  of  structural  carbon  steel  plates  and 
rolled  sections,  entirely  shop  fabricated.  Arc-welding  is  used  through- 
out for  permanent  connections.  The  roller  trains  run  on  s teel  castings 
bolted  to  the  end  plates.  When  the  rate  is  seated  its  weight  is  ':aken 
into  the  sill  by  pins  near  each  end  post.  These  pins  are  threaded  to  per- 
mit adjustment  to  the  sloping  seal  surface  iv.   order  to  ^revent  either 
wedging  or  loose  sealing.  The  mating  parte  for  the  threaded  pins  are 
bolted  to  the  bottom  of  the  gate  by  turned  bolts  in  shear. 

The  skin  plate  is  welded  to  the  upstream  flanges  of  the 
horizontal  girders.  The  bottom  of  the  gate  is  covered  wi th removable 
plates,  sloping  downstream  to  present  as  smooth  a  surface  as  possible  to 
the  flow  of  water  and  to  minimize  suction  at  small  gate  openings. 

The  hoisting  connection  is  at  the  center  of  the  top  of 
the  gate  and  consists  of  t  wo  stiffened  plates  welded  t:.  the  gate  body. 
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The  lower  sheave  block  of  the  hoist  fits  between  the  two  plates  and  is 
fastened  by  means  of  a  pin  through  the  sleeve  carrying  the  sheaves  and 
through  bored  holes  in  the  plates, 

A  dogging s eat  is  provided  near  the  top  of  each  roller 
train  casting, 

(2)  Below  Elevation  206  the  gate  guides  are  embedded  in 
the  concrete  and  the  rollers  bear  on  stainless  steel  plates  bolted  to  the 
guides  with  countersunk  head  bronze  screws.  Between  Elevation  206  and 
the  dogging  .jlatform  at  Elevation  244  the  guides  consists  of  steel  plate 
and  lolled  sections  enclosing  the  roller  trains  and  are  supported  by 
structural  steel  bracing.  The  dogging  platfonn  is  floored  with  steel 
grating  carried  by  rolled  steel  beams,  An  inclined  type  dog  eag-agea  the 
seat  on  the  roller  train  c  asting  at  each  side  of  the  gate, 

(d)  Water  Seal,  -  The  rater  seal  is  formed  by  close  contact 
between  bronze  bars  on  the*  gate  and  on  each/^^e  of  the  sloping  face  of 
the  conduit  entrance, 

(e)  Protection  Against  Ice,  -  Since  the  conduit  opening  is 
forty  feet  below  minimum  pool  level,  no  ice t rouble  is  anticipated  at  the 
gate.  See  also  paragraph  5-02, 

7-03,  SrOPLOGS. 

(a)  Pemanent  Upstream  Stoplogs.  -  Each  stopl  g  consists  of 
three  horizontal  steel  tearr^s  fraT.ed  into  end  posts  and  with  a  steel  skin 
plate  riveted  to  the  upstream  flanges.  The  side  seals  consist  of  "J"  type 
rubber  seals  and  the  horizontal  seals  between  sections  are  flat  rubber 
strips.  Preliminary  studies  showed  that  little  would  be  saved,  consider- 
ing minimum  material  requirements  and  the  advantages  of  duplication,  in 
designing  the  stoplogs  in  sections  to  carry  decreasing  loads  from  the  max- 
imum load  at  the  bottom,  hence  all  sections  are  identical.  Since  there 
are  approximately  44  sections,  all  alike,  riveted  construction  is  used 
except  for  minor  details.  The  sections  will  be  handled  by  means  of  a  lift- 
ing beam  hung  from  the  crane  hook  by  a  chain  slin^.  The  beam  contains 
hooks  which  will"  engage  or  disengage  the  stoplogs  automatically.  It  is 
intended  that  the  stoplogs  will  be  stored  off  the  structure  after  construc- 
tion is  completed  emd  trucked  within  reach  of  the  crane  vrr.en  needed, 

(b)  Temporary  Upstream  Stoplogs.  -  Each  temporary  stoplog  con- 
sists of  three  horizontal  steel  bea-;:s  fra-ned  into  end  posts  and  with  timber 
sheating  bolted  to  the  upstream  flanges.  Since  it  is  not  necessary  to 
seal  tightly,  the  side  seals  are  of  belting  and  the  horizontal  seal  between 
sections  is  formed  by  contact  between  timbers.  Like  the  pemanent  stoplogs, 
all  sections  are  identical  lor  duplication  in  nianufacture  and  for  placing 

in  the  slots  without  the  necessity  for  selection.  Riveted  construction 
is  used  in  framing.  Lifting  connections  are  designed  for  use  of  the  lift- 
ing beam  described  in  7-03  (a), 

(c)  Downstream  Stoplogs.  -  The  low  maximum  head  permits  use 

of  timber  for  the  downstream  stoplogs.  They  are  of  I4"xl4'  nominal  size, 
dressed  on  four  sides,  and  will  run  in  unlined  slots  in  the  piers, 

7-04,  HOISTS. 

(a)  Choice  of  Type,  -  Because  of  the  distance  f rom  t he  deck 
level  to  the  gates,  because  the  gates  are  3elf-cl-^?ing,  and  for  convenience 
in  renovinc  a  fate  from  its  slot  when  necessary,  a  cable  hoist  was  selected 
in  preference  to  a  screw  hoist, 
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(b)  Capacity  and  Speed «  -  The  nominal  capacity  of  each  hoist 
is  35   tons,  which  is  about  7  tons  in  excess  of  the  maximum  computed  lift- 
ing load  and  should  be  ample  to  take  care  of  impact  and  suction.  The 
normal  hoisting  speed  is  2  feet  per  minutes, 

(c)  Design,  -  The  allowable  unit  stresses  in  structural  parts 
conform  to  the  18,000  pound  per  square  inch  base,  reduced  proportionately 
in  the  ratio  of  l6,000  to  18,000.  A  minimum  factor  of  safety  of  5  ''^s 
required  for  mechanical  parts.  An  eight  part,  double-reeved  line  is  used 
and  the  lower  sheave  block  is  connected  directly  to  t he  lifting  plates  on 
the  gate.  The  drum  is  operated  by  a  squirrel  cage  motor  through  a  worm 
gear  reducing  unit  and  a  train  of  spur  gears,  A  slack  cable  limit  switch 
is  provided  to  protect  gate  and  hoist- when  t he  gate  is  being  lowered,  A 
weather-tight  sheet  steel  cover  completely  encloses  each  hoist  and  is 
shaped  to  present  a  smooth  appearance, 

7-05,  GATJTRY  CRANE. 

(a)  Choice  of  Type,  -  Preliminary  cost  comparisons  showed 
that  the  outdoor  construction,  with  the  traveling  gantry  and  individual 
covers  for  the  hoists,  is  more  economical  than  an  enclosure  with  a  power- 
house type  crane.  If  the  powerhouse  type  crane  were  used,  it  would  be 
necessary  to  provide  separate  measns  of  operation  for  the  upstream  s top- 
logs, 

(b)  Capacity  and  Speeds,  -  The  capacity  was  set  at  35  tons, 
since  it  is  possible  that  the  crane  may  be  required  to  operate  a  gate 
under  load.  Hoist  speed  is  eight  feet  per  minute,  trolley  travel  30  feet 
per  minute  and  gantry  travel  75  5feet  per  minute, 

(c)  Desip^.  -  The  allowable  unit  stresses  in  the  structural 
and  mechanical  parts  are  the  same  a s  for  the  hoist  (see  7-04  (c)).  Since 
the  crane  is  probably  the  most  conspicuous  part  of  the  entire  structure 
it  is  designed  to  present  as  pleasing  an  appearance  as  possible,  with 
girders  and  portal  lers  of  box  sections  and  with  sheet  steel  machinery 
enclosures.  Due  to  the  long  travel  of  the  hoist  block,  the  trolley  is  of 
the  double  drum  type  with  eight  part  double  reeving.  The  block  is  equipped 
with  a  single  swivel  hook  for  engaging  the  chain  slings  used  to  operate 

the  stoplogs  and  for  miscellaneous  hoisting  service.  Gantry  drive  power 
is  provided  by  two  motors,  one  in  each  of  the  two  trucks  at  one  end  of  the 
crane.  The  motors  and  drive  machinery  are  concealed  by  t he  truck  housing. 
Trolley  and  gantry  drive  motors  and  hoist  motors  are  of  the  wound  rotor 
type.  Power  take-off  will  be  by  flexible  cable  on  a  crane-mounted  cable 
reel  and  equipped  to  plug  in  at  power  outlets  near  the  downstream  rail. 
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SEuTICN  VIII   -   jiLECTRlC^  DiSIGII 

8-01.      GErJeHAL.   -  "illectric   power  will   be  required  to  operate   the  gantry 
crane,    the  eignt  gate   noi.jta,    tne  air  cunipressor  for  the  bubbler  system, 
3ump  pumps,    lights,    convenience   outlets,    and   power  equipnent    in  the  g:  te   re- 
pair bay.     The  utilization   voltage  will  be  46O  volts,    three  ph  se,   60  cycles, 
for  al      loLids  except    lights   and   convenience   outlets,   wi^ich  will  take    II5 
volts, 3 ingle   phase.      A  bank    of     ttiree  50  kva  single     traasfonijc-ra   will   be 
provided    Lo  step   t..e   incoming  power  down  to  460  volts,   three  pnase.     Three 
^  kva,   460-^30/113  volt,   single   phuse   transforirers  will  supply  po*er   to 
the    llj  volt,    3-*ire  circuits   for   lights   and   convenience  outlets.     They  will 
make   up  a  nearly  balanced   three   phase   load  on  the  main  transforufir  bank  and 
on  tne   standby  generator.      A  gasoline  engine   driven,    I36  kva,    standby 
gaiitjrating  unit  will  provide  en.ergency  pov.er  for  operation  of   the  hoists, 
lightc,    and  gantry  crane.      Tae  main   tranfon.-.ers,    the   standby  generating  unit 
and  the  main  switchboard  will   be   located    in  an  electrical  bay   in  the  south 
bulk..e.d.      lighting   Transformers  will  be   placed   tc   provide   short   secondary 
leads.      The   air  compressor  viill  be    located    in   the   gate  repair  bay   in  trje 
north  bulkhead. 

8-02.      POAfER  DISTi-JIBuTICN.--  Radial  secondary  feeders  frjm  the   switch- 
board Will  provide  for  distribution  at  4^0^olts.      ?our   feelers,   each  consis- 
ti:;g  of    three  No.   40  ^^  varnished  cambric    insulated   copper  conductors, 
will   suoply  po'.ver  to   tne  eigiit  gate   noists,    two  noists  per  fjeder.      One 
feeder,   consisting  of  three  No.   8  varnished  cambric   insulated  copper  con- 
ductors  will  supply  three  phase  power  to   the  gate  repair  bay  in  the  north 
bulkhead,   and   to  four  plug  receptacles,    accessible  from  the  deck,   from  which 
power  will  be   tah»n   through  a  portable   cable   to  the  gantry  crane.      Distri- 
bution  is   shown  schematically  on  Plate    VIII-1  4acii  which   is    included   in  this 
Section. 

8-03.      GASOLINE-ELSCTftlC  STaTDBY  UNIT.- A  I36  kva,    80^  power  factor, 
3  phase,    a.c.  generator,   driven  by.  a  200  KP  gasoline   engine  will   provide 
power  for  emergency  operation  of   tne   hoists,    lights,    and  gan:ry  crane   in 
case   of  a  power  failure    in  the   regular  service.      This  standby  unit  will  start 
up  auLomatically  wnen  the  power  fails,     A  short   time   delay  will  be   intro- 
duced  to  prevent  starting  up  on  momentary  outages.      An  automatic    transfer 
switch  will  disconnect    the   regular   service   and  connect    in  tne  generator 
after   the  generator  voltage   has  come   up  to  normal.      When   the  regular  service 
voltage   comes   back   to  normal,    the  automatic    transfer  switch  will   throw 
tfje    load   back  on   the  regular   service   and   the   standby  unit  will   be   shut  down. 
The  generator  will  be  provided  with  a  direct  connected  exciter  and  an  auto- 
matic  voltage  regulator. 

8-O4.      COiVrROL.   -   All  eight  gate  hoists  will  be  automatically  controlled 
by  float   wells   in  the  Massena   Canal.      Hoist   motors  will   be   high  slip  squirrel 
cage    induction  motors,     ^ch  will  be   provided  with  a  reversing   line   starter, 
upper   and    lower   limit   switches,    slack  cable    limit   switch,    and   thrustof^or violeiioid 
brakes.     Local  push  button  control  will   take  precedence  over  the  automatic  float 
well   control. 
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Design  Analysis:  Bfassena  Canal  Intake  Works 

SECTION  IX  -  STAFILIl"f 
9-01.   LOADING  COtlDITICriS. 

(a)  Headwater.  -  The  TJlassena  Canel  Intake  torks  will  be  subjected 
to  approximately  the  same  headwater  loading  conditions  as  Long  Sault  Dam. 
Therefore,  the  concrete  structure  has  been  investigated  for  two  loading  con- 
ditions: 

(1)  Headwater  Elevation  2i|9.0  with  no  ice  pressure. 

(2)  Headwater  Elevation  2k5'0   plus  ice  pressure  of  10,000 
pounds  per  lineal  foot  acting  at  Elevation  2i^2|.0  (see  Section  II). 

(b)  Tailwater.  -  It  is  assumed  that  at  some  future  date,  after 
the  completion  of  the  St.  Lawrence  project,  use  of  the  Massena  Canal  will  be 
discontinued,  hence  these  stability  studies  have  assumed  a  tailwater  51e~ 
vation  of  170. 0,  the  elevation  of  the  bottom  of  the  canal  downstream  from  the 
Intake  Works. 

(c)  Uplift.  -  Uplift  pressure  was  assumed  as,  first,  full  headwater 
at  the  upstream  toe  decreasing  to  full  tailwater  at  the  downstream  toe,  applied 
over  two-thirds  of  the  base  area;  and,  second,  tailwater  plus  ^0   percent  of 
the  difference  between  headwater  and  tailwater  at  the  upstream  toe  decreasing 
to  tailwater  at  the  downstream  toe,  applied  over  the  entire  base  area.  The 
first  condition  was  found  to  be  more  severe  at  all  pool  levels. 

(d)  Foundation  llevation.  Width:  "Rfff^f-tivp  Ttnwnwf^f.r^r^.    _  present 
knowledge  of  underlying  rock  indicates  that  the  foundation,  keyed  about  5  feet 
into  the  rock,  will  vary  in  elevation  between  155  a^^cl  I63.   Hy<3raulic  require- 
lasnts  had,  already  fixed  the  spillway  base  width  at  105'9"«  This  width  was 
studied  at  Elevations  155  and  I63  and  found  stable,  even  under  a  further, 
very  severe  condition.  The  headwater  was  assumed  held  by  stoplogs  in  the  slot 
at  the  upstream  face  of  the  dam.   (This  is  more  severe  than  holding  the  water 
with  a  control  gate  in  the  slot  downstream  because  the  resisting-raoment  effect 
of  downwater,  present  in  the  latter  case,  is  absent  in  the  former.)  Sufficient 
stoplogs  will  be  provided  to  shut  off  only  one  bay  in  this  manner.  Thei-efore, 
the  assumed  loading  condition  could  be  attained  only  if  the  spillway  were 
poured  in  32-foot  monoliths.   It  is  intended  that  the  entire  spillway  will  be 
built  in  only  four  monoliths,  each  two  bays  long.  Thus  any  one  bay,  loaded  as 
assumed  in  the  stability  studies,  would  if  necessary  be  restrained  from  over- 
turning by  the  adjacent  bay  loaded  less  severely. 

9-02.   OUTLET  STUDIES:   CONCLUSIONS. 

(a)  Unit  Stresses.  -  Plates  IX-1  and  2  show  the  results  of  these 
outlet  investigations.   It  will  be  noted  that  bearing  and  shear  stresses  are 
low.   (Jfeximums  ai e  60  and  18  pounds  per  squaie  inch.)  Pending  stresses  in 
the  floor  slab,  as  elsewhere  throughout  the  spillway,  will  be  taken  by  rein- 
forcing to  be  detailed  later* 

(b)  Friction  Coefficient.  -  It  may  be  noted  also  (Plate  IX-1) 

that  the  value  of  H/V  goes  as  high  as  0.77»  If  is  felt  that  this  value  is  not 
excessive  because,  with  the  structure  well  keyed  into  the  rock,  slip  cannot 
occur  without  failure  of  material.  Therefore,  the  combined  shear-friction 
value  of  the  material  will  govern,  rather  than  the  recommended  value  of  0»7 
for  friction  alone  on  a  rough  surface.  The  admission  of  headwater  into  the 
control  gate  in  its  regular  location,  with  consequent  increase  in  downward 
force,  brings  E/yj   to  a  valMe  well  below  0,7. 
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9-03.   BULKHEAD  STUDIES:  COircLUSIONS.  -  The  bulkhead  monolith  nearest 
the  spillway  waa  analyzed  undo:  the  same  headwater  and  tailwater  conditions 
as  was  the  spillway.  The  beneficial  effect  of  earth  pressure  was  disregard- 
ed.  Here,  again,  stresses  were  low  and  design  was  fixed  by  avoiding  tension 
at  the  faces. 

Results  of  these  bulkhead  studies  are  shown  on  Plates  IX-3  and  i^. 
Other  bulkhead  monoliths,  farther  from  the  spillway,  aje  similar  to  the  one 
studied  and  are  even  mere  firmly  reotrained  by  passive  earth  pressure 
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Design  ^alyslst     Uassena  Caned  Intake  Works 

SECTION  X  -  INVESTIGATIONS   OF  OVERBUHiEN   AND   BSDROCli.  TOR 
FOUNDATIOr^   AND  jiXCAVATIGlMS    iu^  i-ATERLAIS  rOR 
EMRAiNKHENTo,   COFF£BDAi.S ,    AI^'L  CO.. CRETE   AGGREGATES 

10-01  •      FIELD  E]LFLORATION  OF  OVERBDRDEiN'  AI>;D  BtDROCK  ffilOR   TO  OCTOBER, 
1940»   -  Prior  to  October,   1940t    the  Governments  of  Canada  and 
the  United  States  made  investigations   in   the  vicinity  of  the  Massena  Canal 
Intake  Works   for  the  purpose  of  determining  the  overburden  and  rock  condi- 
tions.    The   field  explorations   were  of  a  preliminary  nature,    the  moat   de- 
tailed explorations   being  made  in  I923.  "hen  3  holes  were   drilled  near  the 
entrance  of  the  present  power  canal.     The  logs  of  tiiese  3  holes  are  on  file 
in  the  District  Office.     The  location  of  all  drilling  prior   to  October,   1940 
is  shoira  on  Plate  X-lt 

10-02.      FIELD  EXPLORATION  OP  OVERBURDEN   AND   BEDROoK  SINGE  OCTOxiER,    I940. 

(a)  General.    -  Overbiirden  and  bedrock  exploration  at   the  diver- 
sion canal,   spillway,   and  wing  dams  since  October,   1940»   were    conducted  by  the 
U.  S.   Corps  of  Engineers   for  the  purpose  of  obtaining  information  for   designs, 
and  included  geblogical  reconnaissance,  drilling  in  overburden  and  rock,    and 
the   determination  of   bedrock  elevations   by  the   seismic  method.     The  location 
and  extent  of  the  exploration   at   the   sites  are  shown  on  Plate  ^-1,     Drawing 
LW-1-1/3  of  the  contr^jct   drawings   shows   the  location  of  all  exploration  except 
seismic.     Complete   reports  of  the   c3rill  holes  and  notes   and  computations  of 
the  seismic  investigations   are  on  file   in  the  District  Office.     Records  of   the 
drilling  exploration  are  shown  on  Drawing  IJW-1-1/4  of   the   contract   drawings. 
All  soil  samples    and   bedrock  cores   are   stored   in   tiie  District  Soils  Laboratory. 

(b)  Drill  Holes*   -  Holes  of   two   sizes   were  drilled   in  the  ArLcin- 
ity  of  the   diversion  canal,   spillway  and  wing  dam  sites.     Holes  for   the  pur- 
pose of  determining  both  overburden  and  bedrock   conditions  were  drilled  with 
diamond  core   drilling  equipment  using  3-1/2-inch  casing  in  the  overbiirden    and 
2-1/8-indi  bit  to  obtain  bedrock  cores.     Holes   drilled  specifically  for  over- 
burden investigation  have  been  drilled  using  2-1/2-inch  casing.     The  overburden 
was  dry  sampled  usin^  either  a  2-inch  or  1-1/2-inch  sampling  tube,   depending 

on  the   size  of  casin^:  being  used.     Dry  samples  were  taken   at  approximately 
3-foot   intervals  or   at  changes   in  material   and  wash  borin.   betweeii  s^Jiiples   '.-jere 
permitted.     ^  total  of  9   holes  was   drilled   at   the  sites  with  a  total  footage  of 
452.2  feet   in  overburden   and  6O.9   feet  in  rock. 

(c)  Seismic  Investigations. 

(1)  Seismic   investigations  were  conducted  in   the   vicj^nity 
of  the  spillv/ay  and  diversion  canal  to   determine    the  location  of  bedrock  ^rior 
to  drilling   and  to  supplement   the   drill  hole   information.     1'he  work  was   done 
under  the   direction     of  A.  E.   Wood,  Associate  Geologist  of  the  Binghamton  Dis- 
trict and  E.   R.  Shepard,  Senior  Physicist,   Office  of   the  Chief  of  Engineer's, 
The  method  developed  by  Mr.  Shepard  was  used  for   the   investigations.     (See 
article  entitled  "The  Seismic  ^fethod  of  Exploration  Applied  to  Construction 
Projects"   by  E.   R.  Shepard,    tlie  Military  Engineer,  September  -  October,   1939.) 

(2)  ^  total  of  16  lines  was   fired   at  the   site.     Because 
of   the  presence  of  deep  and  uneve;:  suoil  from  the  excavation  of   the  present 
power  canal  the   conditions  at  this  location  were  very  unfavorable  for  seismic 
teats,       Of  the  I6  lines  fired  only  3  were   considered   to  be  reliable 
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and   the  positions  of  only   these  5  lines  are   shio.vn  on  Plate  X-1 .     A  detailed 
report  of    th«^  seismic  iiiveatigations  conducted  for   the  St.   Lawrence  River 
Project    vill   be  placed  on  file  in  the  Distric  Office. 

10-03.      EXPLOR'.TION  OF  lAA.TEPIALS  FOR  THE  EMBATIKMEr.'TS ,    COFFEFDAI-e  AND 
CONCRETE  AGGREGATES. 

(a)  Earth  and  Itock  Fill.    -  The  exploration  described  in 
paragraph  10-02  for   tiie  overburden  and  bedrock   served    to  determine  the 
suitability  of   the   spil^vay   and  canal   excavation  for  earth  and   rock   fill 
materials   for  backfill,    ving  drims,   and  cofferxiaras.     No  specific  explora- 
tion .vas  mode   for   the  location  of  earth  fill  borro.v  areas  because,   from 
the   generrl   geology  of   the   vicinity  and   exposures  along  the  power  canal, 
it  is  kno.n   that  suitable  material    is  available.     The  borro -'  area  which 
contains   suitable  materials   is  located  because  of  its  respective  position 
to   the  structures  and  is   shovn  on  Draving  L'V-l-l/l  of  the  contract  draw- 
ings.    This  ares   is   considerably  larger  than  required,   and  it  is  planned 
to  do  exploration  .vithin  the  area   to  determine  *hich  sections   contain  the 
more   suitable  ru.terials.      Some  rock   is  ovailable  from  the  spillway  excava- 
tion.    Ho. ever,    this  quantity  will   not  be  sufficient   to  meet  requirements, 
and    rock   vill   have   to  be  borroved   to   complete  construction.      During  ex- 
plore tion   for  concrete  aggregates   for   the  St.  Lavrence  River  Project,    all 
rock  outcrops  ?::nd  probable  quarry  sites    vhich    /ere  economically  located 
vere   investigated  and    the  report  of   these  investigations   is  on   file   in 
the  District  Office. 

(b)  Sand  and  Gravel   Filter.   -   Exploration  vjas   conducted    to 
locate  deposits  of  suitable  m-.  terial    for  the   sand  and   gravel   filters  and 
becking  of   the    ving  dams.      It  is  believed  that  all   deposits   .vithin  a 
radius  of  I3  miles  of   the  site  have  been  located.     The  most   feasible  de- 
posits  .^ere  seimpled  and   tested   to  determine  the  gr  dation  of  the  material. 
One  small    superficial   deposit   is  located  ./ithin   the  borro v  area  shown  on 
Dra.ving  LT-l-l/l   of   the   contract  dravings.     A  complete  report  of   these  in- 
vestigations  vill   be  placed  on  file  at   the  District  Office. 

(c)  Concrete  Af'fi.rep.ates ,    -  Exploration   to  locate  suitable 
sources  of  concrete  aggregates   is  being  conducted.      It  is  planned   that   the 
exp lor- tion   vill   be   completed  so   th   t   information   vill  be  available  prior 
to  letting  of   the  contract.     Many  deposits  of  sand  and  gravel   .vithin  a 
radius  of  25  miles  of  the  site  have  been  sampled  and  representative  samples 
have  been  tested  in   the  Central   Concrete  Laboratory,  West  Point,  New  York, 
to   determine   the   suitability  of   the  materials   for   concrete  aggregates.      All 
rock   r;uarries   in   the  vicinity  have  been  sampled  and    the  materials    tested   in 
the   Central    Concrete  Laboratory.     Studies  ore  being  made   to  determine  if 
suitable  stone  sand   can  be  produced  from  local   rock  for  fine  concrete  aggre- 
gate.    Natural   deposits  of  sand  or  sand  and  gravel   are  being  explored  which 
are  outside  of  a  25-mile  radius  and  are  near  a  railroad  or  near  the  St. 
Lav/rence  River.      Complete   report  of  all    investigations  .vill  be  placed  on 
file  ft    the  District  Office. 

10-04.     LABORATORY  TESTS  ON  SOILS.    -  An  extensive  progr^jn  of  soil    test- 
ing   vas  not  made.      The   type  of  overburden  materials   in  the  excavation  areas, 
the    foundation  areas  of   the  designed  portion  of   the  ^ving  dams,   and   the 
materials  r.vailable   for  embankment  construction  are  such   that  an  extensive 
testing  program  hr.s   not  been  conducted.     A  more  extensive  program  will   have 
to   be  completed  before   the  remaining  section  of   the   south  -ving  dam  can  be 
designed.      All    soil    samples    vere  classified  using  the  M.I.T.   scale  of  class- 
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if i cation  and  recorded   in  a   final    report  of  each  hole.     The  grain   size 
distributions  of  a   sufficient  number  of  samples    vere  determined  by   the 
usual    sieve  and  hydrometer  methods   to  serve  as   a  guide  in   the   classifica- 
tion of  all   samples.     General   geological  descriptions  of   the  overburden 
at  each  drill    hole   were  prepared   after  studying  the   laboratory  classifica- 
tions  and  the   field  logs.     Moisture  contents   on  I3  clay  samples   from  holes 
D-I244,   D-2023,    D-205S,   and  D-2056  were  determined.     No  moisture   content 
determinations  were  u^eraed  necessary  for   the  other  materials.     No   specific 
gravity,   natural   density  determinations,   shear,    consolidation  or  per- 
ability   tests   vere  made. 

IO-O5.     LABORATORY  TEST  ON  ROCK.    -  The  rock   cores  obtained  from  drill 
holes  were   classified  by  a  geologist.     The   condition  of   the  bedrock  was 
determined  by  an   interpretation  of   the   field  logs  and  visual   examination  of 
the  cores.     Detailed  and  general   classifications  are  recorded   in   the  final 
report  of  each  drill   hole.     The  general    classifications  are  shown  on  Draw- 
ing LW-1-1/4  of   the   contract  drav/ings. 

10-06.      RECOMMENDED  FUTURE  INVESTIGATIONS. 

(a)  Field  Exploration.    -  Prior  to   completing  the  design  of 
the  south  wing  dam  (see  Drawing  LW-l-l/l  of  the  contract  dra./ings),    the 
extent  and  depth  of  the  soft  gray  clay  in  the  foundation  should  be  deter- 
mined.     It  is  recommended  that  sufficient  exploration  be  conducted   to 
thorou^ly   trace   the  extent  of   the   clay  and   also   that  one  or  lODre  6-inch 
holes  be  drilled  to  obtain  undisturbed  samples  of   the   clay  for  laboratory 
tests.     Also,   it  is  believed  advisable  to  drill   one  hole  at  the   spillway 
site  to  a  sufficient  depth  in  rock   to  assure   that   no  large  cavities  or 
gypsum  beds  exist  at   an  elevation   .vhere   they  could   cause  difficulty.      Ttis 
hole  should  be  pressure  tested.     Plans  and  specifications  for  the  Massena 
Canal   Intake  Works   provide  for  the   systematic   exploration  and  pressure 
testing  of   the  areas  under   the  concrete  structure  and   the  higher  portions 
of  the   earth  wing  dams.     A  grout  curtain  will  be   formed  along  these  por- 
tions of  the  structure  and  other  areas  will  be  explored  and  grouted  if 
deemed  necessary.     Ibe  borrov  areas  ahould  be  explored  with  test  pits  and 
drill   holes   to   assure   the  selection  of   the  most   suitable  materials. 

(b)  laboratory  Investigations.   -  The  undisturbed   samples  of 
clay  obtained  from  the  proposed  6-inch  drill   hole  should  be  tested   to  de- 
termine  the  shearing  strength  and  consolidation  characteristics  of  the 
material   as  this  information  must  be  obtained  before  the  design  of  the 
south  wing  dam  can  be   completed.     All  necessary  routine  tests   should  be 
made  on  all    foundation  and  borrow  materials  explored  in  the  future.     Tests 
ahould  be  made  during  construction  to  determine  the  relation  between  water 
content  and  unit  weight  to  be  obtained  when  compacting  the  materials  in  the 
embankment.     No  laboratory  tests  on  the  bedrock  are  recommended 
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Design  Analysis t  Massena  Canal  Intake  Works. 

SECTION  XI  -  DESIGN  07  EMBANKyENTS  AND  FOUNDATION  FX3R  THE  SPILLWAY 

11-01,  GENERAL.  -  The  design  of  the  embankrents,  the  canal  slopes  and 
the  spillway  foundation  involved  a  study  of  the  foundation  conditions  end 
characteristics,  a  study  of  the  characteristics  of  the  available  embankment 
materials,  the  choice  of  sections  which  will  utilize  econoTiicelly  the  avail- 
able embankment  materials  and  will  be  safe  under  any  conditions.  The 
method  and  the  extc-t  of  the  investigations  to  determine  the  characteris- 
tics of  the  foundation  and  embankment  materials  have  been  descried  in  Section 

X,  As  sufficient  investigations  have  not  been  made  regarding  the 
extent  and  characteristics  of  the  clay  deposit  which  underlies  the  major 
portion  of  the  south  wing  dam,  the  embankment  over  this  arc-i  has  not  been 
designed  pending  the  future  investigations  reconr-ended  in  Section  X.  In- 
cluded herein  is  a  description  of  the  results  of  those  investigations  com- 
pleted which  are  pertinent  to  the  design  and  a  discussion  of  the  choice, 
economy,  and  design  of  the  embankments  and  a  discussion  of  the  foundation 
treatment  of  the  spillway. 

11-02.   GEOLOGICAL  FEkVJRSS   AI®  CHABACTBRISTICS  OF  FOUNDATION  MA.T1PIALS. 

(a)  Description  of  Site.  -  The  Massena  Canal  Intake  Works  is 
located  on  the  United  States  shore  of  the  St.  Lawrence  River  in  the  vicin- 
ity of  the  present  ^tossena  power  canal.  The  spillway  is  located  in  the 
diversion  canal  between  the  west  bank  of  the  power  canal  and  the  St.  Law- 
rence River  on  the  lower  flank  of  the  glacial  till  ridge  which  rises  from 
the  river.  The  north  wing  dam  extends  from  the  north  side  of  the  spillway 
structure  across  the  present  power  canal  and  terminates  on  the  till  ridge  on 
the  east  side  of  the  power  canal.  The  south  wing  dam  extends  from  the  south 
side  of  the  spillway  structure  upstream  across  a  flat  sand  and  clay  plain, 
(b)  Bedrock. 

(1)  Tbe  bedrock  at  the  site,  as  shown  by  cores  recovered 
from  drilling,  is  dolomite  interbedded  with  occasional  thin  beds  of  shale. 
Considerable  calcite  was  found  throughout  the  cores  end  a  few  stringers  of 
gypsum  were  observed  in  one  core.  Shale  beds  varied  from  1/2  inch  to  8 
inches  in  thickness.  The  general  rock  classifications  at  each  drill  hole 
are  shown  on  Drawing  LW-l-lA  of  the  contract  drawings.  More  detailed 
classifications  are  given  in  the  reports  for  each  drill  hole  on  file  in  the 
District  Office. 

(2)  The  rock  is  horizontally  bedded  and  generally  sound 
and  hard.  However,  some  of  the  rock  did  appear  to  be  slightly  weathered. 
The  bedrock  is  intersected  by  several  joint  systems  apparently  haphazard  in 
pattern.  A  study  of  the  drill  hole  field  logs  and  visual  eia-^.ination  of 
the  rock  cores  show  that  no  large  cavities  or  open  fissures  exist  in  the 
rock  to  the  depth  explored.  However,  holes  were  not  drilled  beyond  20  feet 
into  bedrock. 

(3)  Bedrock  contours  drawn  from  the  information  Obtained 
from  drilling  and  seismic  investigations  are  shown  on  Plate  X-1.  The  con- 
tours have  been  extended  somewhat  to  show  the  general  trend  of  the  rock 
surface.  The  bedrock  contours  in  the  immediate  vicinity  of  the  spillway 
and  diversion  canal  are  considered  sufficiently  accurate  for  desitoi  pur- 
poses. 

{c )     Ovef burden. 

(1;  Spillway  and  Diversion  Canal.  -  In  the  diversion 
canal  between  the  spillway  and  the  St.  Lawrence  River  the'  overburden  con- 
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sists  of  7  to  20  feet  of  artificial  fill  overlying  glacial  till.  Between 
the  spillway  and  the  power  cunul  up  to  10  feet  of  artificial  fill  overlies 
approximately  10  feet  of  marine  silts  and  clays  which  overlie  glacial  till. 

(2)  North  Wing  Dam.  -  The  overburden  between  th  spill- 
way and  the  power  c^nal  apparently  consists  of  fairly  loose  to  compact 
glacial  till  which  may  have  a  few  feet  of  spoil  above  it.  The  material 
in  the  bottom  of  the  present  power  canal  is  believed  to  be  glaci;:il  till 
but  between  the  center  and  the  east  bank  of  the  canal  the  bottor  may  be 
clay.  East  of  the  power  canal  to  the  2/j.O  contour,  0  to  10  feet  of  arti- 
ficial fill,  overlies  0  to  20  feet  of  clay.   Beyond  the  2^0  contour  a  till 
hill  rises.   Beach  deposits  of  slightly  silty  sand  and  gravel  may  blanket 
the  till  hill  above  Elevation  240. 

(3)  South  Wing  Dam.  -  From  the  spillway  to  a  point 
approximately  600  feet  along  the  south  win--;  dam,  the  overburden  consists 
of  s  fairly  compact  to  compact  glacial  till.  From  this  point  on,  the 
wing  dam  is  on  a  sand  and  clay  plain  where  the  soft  gray  clay  apparently 
reaches  depths  of  50  feet  or  greater  and  is  capped  with  from  3  to  10  feet 
of  fine  uniform  sand  and  brown  sandy  clay. 

(4)  Overburden  Characteristics.  -  The  glacial  tills 
existing  at  the  I'/Iassena  Canal  Intake  Works  are  variable  but  consist  mainly 
of  silty,  gravelly  sands  and  sandy,  gravelly  silts.  In  general  the  top 

10  feet  of  till  is  loose  to  fairly  computet  belov/  which  the  material  is 
compact.  It  is  estimated  that  the  natural  density  of  the  material  is 
approximately  140  lbs.  per  cu.  ft.,  that  the  coefficient  of  permeability 
varies  between  0.00001  and  0.0000001  cm.  per  sec,  and  that  in  nature  the 
angle  of  internal  friction  is  greater  than  JO   degrees.  The  brown  sandy 
clay  and  the  gray  clay  have  average  water  contents,  based  on  dry  weight, 
of  35  a°c[  55  percent  respectively.  The  shearing  strength  of  the  clays 
will  have  to  be  determined.  The  artificial  fill  that  is  found  at  the  site 
may  be  so  variable  that  a  reasonable  estimate  of  the  characteristics  of 
this  material  cannot  be  made.  Typical  grain  size  curves  of  the  materials 
are  shown  on  Plate  XI-1. 

11-03.   AVAILABILITY  AND  CHARACTERISTICS  OF  EMBANKMENT  MATERIALS. 

(a)  General.  -  The  material  for  the  embankments  will  be 
obtained  from  the  spillway  and  diversion  canal  excavation,  from  the  borrow 
areas  shown  on  Drawing  LW-1-1/1  of  the  contract  drav/ings  and  fror.  gi*avel 
and  rock  sources  selected  by  the  contractor.  The  borrow  areas  for  the 
earth  fill  section  contain  the  most  economical  materials  in  the  vicinity 
which  are  suitable  for  a  safe  design.  The  following  paragraphs  describe 
the  characteristics  of  the  deposits  and  materials  to  be  utilized,  as  de- 
termined by  the  investigations  described  in  Section  X  which  influence  the 
design  of  the  wing  dams. 

(b)  Earth  Fill.  -  The  materials  for  backfill  and  earth  fill 
sections  of  the  wing  dams  will  be  obtained  from  the  spillway  and  canal 
excavation  and  from  borrow  areas.  The  nBterial  will  be  mainly  glacial 
till  and  in  nature  has  the  characteristics  described  in  paragraph  11-02. 
The  spillway  and  diversion  canal  excavation  will  be  used  in  the  construc- 
tion of  the  south  wing  dam.  T,!aterial  for  the  north  wing  dam  will  be  ob- 
tained from  the  borrow  area  east  of  the  present  power  canal.  Prior  to 
construction  the  borrow  area  will  be  explored  to  deterr.ine  the  location 
of  the  more  suitable  materials.  To  permit  such  selection  the  quantity 
of  material  within  the  area  shown  is  in  excess  of  that  required.  The 
material  within  the  area  is  a  compact  silty  sand  and  gravel  with  scattered 
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boulders  and  nvunerous  cobbles,  the  same  as  the  glacial  till  in  the  exca- 
ration  areas.  The  material  for  earth  fill  is  very  well  graded  and  it  is 
estimated  that  when  compocted  it  will  have  a  wet  weight  greater  than  125 
lbs,  per  cu.  ft.,  a  permeability  of  less  than  0.00001  and  an  angle  of 
internal  friction  of  at  least  30  degrees. 

(c)  Sand  and  Gravel.  -  Sand  and  gravel  for  the  downstream 
filter  materials  for  the  wing  dams  and  for  backing  under  the  riprap  will 
be  obtained  from  sandy  gravel  deposits  as  selected  by  the  contriictor. 
There  are  within  I5  Tiiles  of  the  site  small  superficial  deposits  of  sand 
and  gravel  containing  'material  which  is  believed  to  be  suitable.  A  limited 
amount  of  material  may  be  obtained  fro^r.  the  small  deposit  referred  to  in 
paragraph  10-03(b). 

(d)  Rock  Fill  and  Riprap.  -  Bart  of  the  material  for  the 
cofferdams,  rock  toe  fillet  and  riprap  (see  specif icc^tions)  for  the  wing 
dams  will  be  obtained  from  rock  excavation  and  by  removing  stones  from 
•arth  embankment  materials.  Additional  rock  required  will  have  to  be 
borrowed. 

11-04.   TREAT».5EOT  OF  SPILLWAY  FOUNDATION.  -  The  foundation  for  the 
spillway  and  bulkheads  will  l-e  sound  rock*.  All  loose,  weathered  or  badly 
fractured  rock  will  be  excavated  to  produce  a  suitable  foundation.  The 
bedrock  will  be  thoroughly  grouted  as  shown  on  the  contract  drawings. 
Shale  beds  will  be  excavated  to  found  the  base  of  the  structure  on  beds 
of  other  rocks. 

II-05,   COFFERDAMS.  -  In  order  to  construct  in  the  dry  that  section 
of  the  north  wing  dam  to  be  built  across  the  present  power  canal   it  is 
necessary  to  build  two  cofferdams.  These  cofferdams  consist  mainly  of 
dumped  rock  fill  with  an  adequate  dumped  earth  section  on  the  pool  side 
to  reduce  seepage  to  a  negligible  amount.  Typical  sections  for  the  coffer- 
dams are  shown  on  Drawing  LW-1-20/1  of  the  contract  drawings.  Both  the 
cofferdams  are  finally  incorporated  in  the  final  embankment  section  serosa 
the  power  canal. 

11-06.    WING  DAM  SECTIONS. 

(a)  General.  -  As  the  design  progressed  to  its  final  stage, 
the  sections  shown  on  Drawing  LW-1-20/1  of  the  contract  drawings  were  de- 
veloped.  Initial  sections  were  the  same  as  those  shown  except  for  the 
riprap  and  filter  details.   The  section  of  the  north  wing  dam  on  the  east 
bank  of  the  present  power  canal  has  been  designed  to  float  on  the  clay  in 
that  area.  However,  any  clay  beneath  f-e  north  wing  dan  in  the  present 
power  canal  will  be  removed  to  insure  a  stable  foundation.  Only  that  sec- 
tion of  the  south  wing  dam  which  is  founded  on  a  firm  foundation  has  been 
designed.  The  section  over  the  deep  clay  area  will  be  designed  later  to 
float  on  the  clay.   Before  this  design  can  be  completed  the  future  investi- 
gations recorrmended  in  Section  X  shoud  be  completed.  The  essential  fea- 
tures of  the  wing  dam  embankments  now  designed  will  be  described  in  follow- 
ing paragraphs. 

(b)   Impervious  Features.  -  The   wing  dams  will  contain  earth 
fill  sections  of  material  having  a  snail  coefficient  of  perr^eability.  The 
central  section  of  the  earth  fill  will  be  -^re  heavily  compacted  with  a 
sheeps-foot  roller  than  will  the  outer  sections,  and,  therefore,  will  be 
slightly  more  impervious  than  they.  The  compacted  earth  fill  will  extend 
a  few  feet  into  the  foundation  overburden  to  provide  a  cut-off  in  the  upper 
overburden  materials  except  in  the  section  of  north  wing  d-^m  which  extends 
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across  the  present  power  canal.  In  this  urea  all  undesirible  material  will 
be  removed  from  the  foundation  and  the  cut-off  trench  will  not  be  necessary. 
Compacted  earth  fill  will  encase  the  bulkheads. 

(c)  Draina^^e  Features.  -  To  control  the  3eepa.:e  through  the 
embankment  of  the  north  wing  dam  a  3-foot  layer  of  filter  material  pro- 
tected by  riprap  is  provided  on  the  downstream  slope  of  the  wing  dam  where 
the  section  is  less  than  30  feet  high.  Where  the  section  is  greater  than 
30  feet  in  height  a  10-foot  layer  of  filter  material  is  provided  on  the 
downstream  slope.  In  either  case  the  maximum  elevation  of  the  filter  layer 
is  240.  The  seepage  problem  for  the  north  wing  dam  is  mainly  one  of  em- 
bankment seepage  and  not  foundation  seepage.  As  the  only  adequate  pro- 
tection against  seepage  for  that  section  of  the  north  wing  dam  across  the 
present  power  canal  was  downstream  slope  protection,  it  was  decided  to  use 
that  method  of  seepage  control  throughout  the  north  wing  dam  in  order  to 
have  the  filters  function  as  one  unit.  Seepage  control  incorporated  in 
the  designed  section  of  the  south  wing  dam  consists  of  a  3-^00*  filter 
blanket  provided  under  the  downstream  section.  As  it  was  necessary  to 
provide  for  both  foundation  and  embankment  control,  this  method  of  design 
was  more  desirable. 

(d)  Slope  Protection.  -  The  upstream  slopes  of  the  designed 
embankments  will  be  protected  against  erosion  from  wave  action  and  ice 
action  by  heavy  riprap  underlain  by  small  rocks  and  sandy  gravel.  The 
downstream  slopes  above  the  rock  fillet  will  be  protected  by  light  riprap 
or  by  seeding. 

11-07.  BACKFILL.  -  Backfill  -around  the  bulkheads  will  be  compacted 
earth  fill.  The  material  will  be  obtained  from  the  spillway  or  canal 
excavation  or  from  the  borrow  area.  The  slopes  of  backfill  around  the 
buldheads  will  be  protected  by  riprap  or  seeding,  the  same  as  the  slopes 
of  the  adjoining  wing  dams. 

11-08.   ANALYSIS  OF  EMBaMCMENT  SECTIONS.  -  No  mathematical  analyses 
have  been  made  for  the  embankment  sections  of  the  north  wing  dam  and  that 
section  of  the  south  wing  dam  which  has  been  designed.  Such  analyses  are 
believed  to  be  unnecessary.  Based  on  experience  with  material  and  founda- 
tion conditions,  it  is  believed  that  the  sections  have  safety  for  stability 
and  that  t"he  quantity  of  seepage  will  be  very  small.  Sufficient  freeboard 
has  been  provided  to  compensate  for  any  settlement  which  might  occur. 
Mathematical  analyses  must  be  made  prior  to  design  for  that  section  of  the 
soAth  wing  dam  which  extends  over  the  deep  clay  area. 

11-09.   ANALYSIS  OF  CANAL  SLOPES.  -  No  mathematical  analyses  have  been 
made  to  determine  the  excavation  slopes  in  the  diversion  canal  required  for 
safety  against  major  slides.  A  study  has  been  made  of  the  soil  conditions 
with  particular  attention  being  given  to  the  depth  of  clay.  It  is  be- 
lieved that  throughout  the  diversion  canal  a  slope  of  1  on  2  will  be  amply 
safe  against  major  slides.  In  some  sections  very  minor  slides  may  occur 
due  to  unusual  soil  conditions.  Where  these  conditions  exist,  it  is  be- 
lieved that  the  slope  that  can  be  constructed  will  be  stable  after  con- 
struction. 

11-10.   ECONOMY  OF  CONSTRUCTION.  -  The  embankments  will  be  composed 
of  suitable  earth  and  rock  materials  from  the  spillway  and  diversion  canal 
excavations  and  from  borro*r  areas.  Provisions  have  been  made  to  utilize 
all  stone  and  boulders  from  the  earth  fill  materials.  The  quantity  of  sand 
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and  gravel  filter  material  and  the  quantity  of  riprap  have  been  kept  to  the 
minimum  believed  feasible  in  the  design  necessary  to  fulfill  all  design 
criteria.  The  program  of  construction  has  been  organized  so  that  all  earth 
materials  from  the  canal  and  spillway  excavation  will  be  used  in  the  south 
wing  dam  and  the  earth  materials  necessary  for  the  north  wing  dam  will  be 
obtained  from  the  borrow  area.  This  program  results  in  the  least  haul  dis- 
tance and  eliminates  the  transportation  of  materials  over  the  existing 
bridge  across  the  power  canal. 

11-11.   FUTURE  DESIGN.  -  After  the  recommended  future  foundation  ex- 
ploration for  the  south  wing  dam  has  been  completed  and  the  stress-strain 
characteristics  of  the  soft  gra^^lay  determined,  the  remainder  of  the 
south  #ing  dam  can  be  adequately  desicned.  It  is  believed  that  a  suffi- 
cient quantity  of  material  is  available  for  this  section  of  the  wing  dam 
from  the  spill  way  and  canal  excavation.  However,  if  necessary,  additional 
material  may  be  obtained  from  the  borrow  area.  In  the  design  of  the  sec- 
tion consideration  must  be  given  to  the  continuation  aa  Richard's  Landing 
Dike  and  the  necessary  drainage  on  the  land  side. 

11-12,   BASIS  FOR  ESTIMATES.  -  Estimates  Of -yardages  for  the  portions 
of  the  wing  dams  designed  are  based  on  the  sections  shown  in  the  contract 
drawings.  The  estimates  of  the  portion  of  the  south  wing  dam  which  is  not 
designed  are  based  on  the  following  assumptions: 

1.  All  earth  material  from  excavation  will  be  used. 

2.  Top  width  will  be  35  feet  and  the  slopes  will  be  1  on  10. 

3.  The  central  part  of  the  embankment  will  be  Class  II  mater- 
ial averaging  40  feet  in  width. 

4.  All   other  embankment  fill  will  be  Class  III  material. 

5»  Kb  filter  material  or  sand  and  gravel  backing  will  be  re- 


6.  Two  feet  of  Class  "B"  riprap  will  be  required  on  a  1  on 


quired. 

10  slope. 

7»  A  strip  approximately  55  feet  wide  will  be  stripped  under 
the  Class  II  material. 

8.  A  foundation  cut-off  trench  averaging  3  cu,   yds.  per  ft. 
of  length  will  be  required. 
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Design  Analysis:  Massena  Canal  Intake  Works 

SEcrior:  XEi  -  coFFmDMs  at/d  divirsion 

12-01.  ORDER  OF  WOFOC. 

(a)  TTlrat  .Stage.  -  The  first  stage  will  be  the  excavation  for 
and  the  construction  of  the  spillway,  the  south  bulkhead,  and  the  first  two 
monoliths  of  the  north  bulkhead,  and  the  training  walls.   In  the  spillway, 
the  concrete  around  the  gates  and  the  discharge  conduit  downstream  from  the 
gates,  as  shown  by  the  construction  Joints  on  the  cirawings,  will  be  omitted 
in  the  first  stage  in  order  that  the  openings,  thus  left  temporarily  larger 
than  they  will  finally  be,  may  be  used  in  subsequent  diversion.  Ckxnpacted 
earth  fill  to  be  placed  during  the  first  stage  will  include  the  backfill 

to  Elevation  210  around  the  north  bulkhead  and  in  back  of  the  north  train- 
ing walls,  all  the  backfill  at  the  south  end  of  the  structure,  and  part  of  the 
south  wing  dam  to  the  extent  that  suitable  material  is  available  from  the 
excavation  for  the  concrete  structures, 

(b)  Second  Stage.  -  The  second  stage  will  include  .he  excavation 
of  the  new  canal  upstream  and  downstream  ^rom  the  concrete  structures,  as 
much  as  possible  being  done  in  the  dry.  Suitable  material  from  the  exca- 
vation is  to  be  used  in  the  construction  of  the  south  wing  dam.  The  last 
part  of  the  second  stage  will  be  the  construction  of  rock  and  earth  fill 
cofferdams  across  the  old  canal.  All  the  water  for  the  power  canal  will  thus 
be  diverted  through  t he  new  intake  structure,  and  the  cofferdams  will  later 
form  the  toes  of  the  north  wing  dam  slopes  across  the  present  channel. 

(c)  Third  Stage.  -  The  third  stage  will  be  the  excavation  for 
and  completion  of  the  remainder  of  the  north  bulkhead. 

(d)  Fourth  Stage.  -  The  fourth  stage  will  be  the  construction  of 
the  north  wing  dam,  complete,  and  completion  of  the  south  wing  dam  if  not 
previously  completed.   (See  paragraph  ^b)) 

(e)  Fifth  Stage.  -  When  the  water  in  the  St.  Lawrence  River  is 
raised  behind  Long  Sault  Dammd  the  powerhouse,  sufficiently  to  pass  2^,000 
second-feet  through  fewer  than  eight  bays  of  the  intake,  the  concrete  discharge 
conduits  of  the  intake  are  to  be  built  and  the  vertical  lift  gates  installed. 
For  this  purpose  the  bays  will  be  closed  one  at  a  time  bystoplogs  upstream 
and  downstream,  and  the  ronaining  seven  openings  used  for  discharging  the 
water  into  the  power  canal. 

(f )  Regulation  of  Flow.  -  From  the  closure  of  the  old  canal  in 
the  second  stage  to  the  completion  of  the  fourth  stage  the  contracter  will 
be  required  to  regulate  the  flow  of  water  through  the  intake  spillway  by 
installing  or  ranoving  stoplogs  so  as  to  maintain  the   proper  level  in  the 
power  canal,  as  directed  by  the  contracting  officer.   During  the  fifth  stage 
and  until  completion  of  the  jot,  the  contractor  shall  regulate  the  flow  by 
the  gates  where  they  have  been  installed  or  by  stoplogs  where  the  gates  have 
not  beer  installed,  as  directed  by  the  contracting  officer. 
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CORPS  OF  ENGINEERS,    U.  S.  ARMY 


PLATE  X-l 


WAR     DEPARTMENT 


CORPS  OF    ENGINEERS 


These  Sites  not  tnci^aed  in    o^-gnoj   M  iT    C'oss'^icaf, 


PART  TWO 


MASSENA  CANAL  INTAXE  WORKS 


ESTIMATE  OF  COST 


Appendix  111-15(3) 


MASSENA  CANAL   INTAKE  WOFKS 
Estimate  of  Cost  -  March  18,  1942 


SUMMARY 


1.  General   Contract  $2,243,317 

2.  Materials  &  Equipment  925,255 

$3,338,572 

3.  Engineering  &  Contingencies  1Q%+:        601,428 

Total    Cost  $3,940,000 


MASSENA   CANAL   INTAKE   fOPKS 
Estimate  of  Cost  -  Ijlarch  18,   1942 


Item: 
Na: 


Designation 


Unit 

! 

Ouantity 

unit        ! 
Price   $ 

Amount 

Cu.Yd. 

:        32,210    • 

.50      : 

16,105 

n         * 

164.000 

i 

2.50      : 

410,000 

Sum       1 

Job 

J 

50,000 

Cu.Yd. 

847.000 

:            .40 

338.800 

n       * 

11,900 

2.00      . 

23.800 

II       • 

666,000 

• 
.30 

:      199.800 

Sq.Ft. 

11.600 

:        1.00 

!        11,600 

Lin. Ft. 

3.000 

5.00 

!        15.000 

«             H 

!                      500 

10.00 

5.000 

m       n 

800 

10.00 

8.000 

>                                   1 

t 

1  :  Earth  Fill;  Cofferdams 

2  :  Hock  Fill;  Cofferdams 

3  :  Unwatering  Foundations 

4  :  Excavation;  Cbmnon 

5  :  Excavation;  Rock 

6  :  Excavation;  Borrow 

♦ 

7  :  Line  Drilling 

8  :  Drilling  3"  Exploratory  Holes 

9  :  Drilling  6»  Concrete  Cores 

10  :  Drilling  6"  Foundation  Drains 

11  !  Drilling  Foundation  Grout 
:  Holes  in  Hock 

t 

12  !  Drilling  Foundation  Grout 
:  Holes  in  Concrete 

T 

13  :  Gore  Boxes 

14  :  Providing  Pressure  Grouting 
I  Equipment 

15  «  Pressure  Grouting 
t 

16  :  Rock  Flour  in  Grout 

17  :  Sand   in  Grout 

18  :  Earth  Fill;    Compacted^  Class 
:  I  &  Qass  II 

J 

19  :  Additional   Compaction 

20  :  Fill,   Class   III 

21  :  Filter 

22  :  Riprap;    Dumped,    Class  A 

23  •  Riprap;    Dumped.   Class  B 


10,000   :        4.50      t        45,000 


Each 

Sum 
Cu,   Ft. 


1.000 

200 

Job 
10,000 


>  t 

•     "      "      •  2,000 


! 


2,000 


2.50 
2.00 


1.00 
.50 

.25 


Cu.  Yd. 

1,086,000    : 

.12 

130,320 

Square 
(lOOaf): 

250.000    ■ 

.02 

5,000 

Cu.   Yd.: 

381,000    , 

.10 

38,100 

II          n 

51.000    . 

2.00 

102,000 

Cu.   Yd.. 

20,000 

3.00 

60,000 

It                N 

.        77,600 

:        2.50 

:      194,000 

2.500 
400 

5.000 

10.000 

1.000 

500 


Item 

No. 

Designation                                     ; 

Unit      : 

< 

Ciuantity   : 

Unit        I 
Price   $    : 

Amount 

$ 

24 

Sand  and  Gravel   Backing 

Cu.   Yd.: 

17.000   ; 

1.75    I 

29.750 

25    : 

Fblled  Gravel   Surface 

Sq.   Yd. 

t 

4.700   , 

.50      , 

2,350 

26    ': 

Seeding                                                     : 

i 
Acres   ] 

: 

10   , 

250.00      1 

2.500 

27 

Concrete;    Class  A 

tCu.   Yd. 

1.300 

10.00      1 

13.000 

25    : 

Concrete;    Class  B 

; 

•    : 

91.200    . 

6.00      : 

547.200 

: 

29    • 

Special  Bituminous  Fillers; 
Type  C 

:CU.    Ft. 

230 

:        1.50      ' 

345 

30   " 

Steel   Erection;    Concrete 
Reinforcing 

:   Lb. 

3.000,000  i 

.025 

75.000 

31 

1 
!   Steel  Erection;   Structural 

1 

466.000    : 

.03 

13.980 

32 

Steel;   Structural,  Miscella- 
neous 

• 

1,000 

.18 

180 

33   : 

Steel  Forgings;   Miscellaneous 

■ 

200 

.30      , 

60 

3k   : 

Control  Gates;    Erection 

1     •              ) 

1 
456,000   1 

.022   : 

10,032 

35  ' 
36 

1 
Hoists  and  Gantry  Crane; 
Erection 
Iron;    Cast 

1 
Sum 

:   Lb. 

) 
:         Job 
: 
:           6.500 

! 

.16 

6,000 

1 

:              1,040 

37 

Pipe;    Cast  Iron 

■ 

:        10,000 

.15 

1.500 

38  ' 

Pipe;   Trough t  Iron 

I    ■ 

:           2.600 

:           .25 

!                         650 

39 

Pipe;   Black  Steel 

■ 

:           7.500 

.15 

1.125 

40 

:   Pipe;    Concrete,  Halved 

:Lin.rt. 

]          1,000 

.20 

200 

41 

:    Drains;   Porous  Concrete 

*     * 

i      3.960 

':        1.00 

3.960 

42 

:    Corrugated   Iron  Water  Stops 

:   Lb. 

11.600 

.15 

1.740 

43 

:    Cable  Guard  Rail 

iLin.Ft. 

3.800 

1.25 

i             4.750 

44 

:    Bridge  Guard   Rail 

2    "      " 

'      1.270 

:         4.00 

(           5.080 

45 

:   Handrail ing;   Steel   Pipe  2" 

:           1.300 

3.00      i 

3.900 

46 

:   Handrailing;   Steel  Pipe  1-1/2 • 

>                ] 

!                300 

2.50 

750 

47 

i 

:    Safety  Treads 

:   Lb. 

:               500 

!           .20 

:                100 

48 

1 

:    Floor  Grating;    Steel 

* 

12,400 

.15 

[            1.860 

Item: 

No.; 


Unit 


Designation 


49  :    Conduit;   Metal 

50  :    Doors;   Steel 

51  :    Air  Bubbler  System 

52  :   Stoploga;   Timber 

53  :   Hatch  Covers;    Timber 

54  :    Miscellaneous  Equipment; 
:        Placing 

55  :    Electric  Grounding  System 


Unit 


Lb. 


Sum 


Lb. 
Sum 


Quantity 


Price  $ 


1.000 

1.450 
Job 


470.000 

Job 
Total 


•25 
.20 


.01 


Amount 

$ 

250 
290 

2,000 

6.000 

1,000 

4.700 

100 
$2,413,317 


UASSB^A  CANAL   INTAKE  WO  IKS 
Estimate  of  Ctost  -  March  18,  1942 
Materials  &  Equipment  Furnished  by  GoTcrnment 


Item 
No 

>                    nftfllgnfltlon 

:                : 

:    Unit   : 

Q.uan  t  i  ty 

«      Unit       ' 
:    Price   $    : 

Amount 

1 

Fine  Aggregate 

:    Ton      : 

60,100 

;        1.25      :' 

75.125 

2      i 

Coarse  Aggregate 

1      *        * 

129,500 

:        1.10      : 

142.450 

3 

Portland  Cement 

:    Bbl.    : 

115,600 

:         2.50      : 

289,000 

4 

Structural  Steel 

:                s 

:   Lb.      s 

466,000 

':           .07      , 

32.620 

5      : 

Reinforcing  Steel 

:       • 

3,000.000 

!            .04      : 

120,000 

6 

:    Control  Gates 

t               : 

456,000 

:            .22      : 

100,320 

7 

:    Crane  &  Hoists 

:                t 

:    Sum     : 

Job 

90,000 

8 

Electrical   Contract 

:       "         : 

ft 

40,000 

9 

■   Permanent  Stoplogs 

:               1 

:    Lbs.    : 

198,000 

:            .08      : 

15.840 

10 

:    Temporary  Stoplogs, 
:      Steel   Frames 

.       ■ 

270,000 

:            .06      : 

16,200 

11 

t   Lifting  Beams 

:       * 

2,000 

*:            .10      J 

200 

12 

'    Monorail  Hoist 

s                : 

:    Sum     : 

Job 

500 

•13 

:   Miscellaneous  Equipment 

■ 

i 

t                                  ! 

3.000 

Total    Cost 


$925,255 


•Include  ventilating  equipment,  machine 
shop  equipment,   etc. 
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Long  Sault  ganal                               Invitation  no. 
NO.      _Bidder 


(Do  not  write  above  this  lin©) 
STANDARD  OOVERNMEWT  FCfflU  OF  INVITATION  FOR  BIDS 
(CONSTRUCTION  CONTRACT) 

WAR  DEPARTMENT 
UNITED  STATES  ENGINEER  OFFICE 
MASSENA,  NEW  YORK 
1942 

1*  5nB/^T.irD  BIDS,  in  duplicate,  subject  to  the  conditions  contained  herein, 

will  be  received  until  2i00  p.M»  E.S.T* and  then  publicly  opened  in  the 

united  States  Engineer  Office,  l!assena,  N«w  York,  for  furnishing  all  labor, 
plant,  and  materials,  and  performing  all  the  work  of  e:ccavation  and  dike  con- 
struction on  the  Long  Sault  Canal,  adjacent  to  the  St.  Lawrence  River,  ?ibout 
4  miles  north  oi  ihe  village  of  uassena.  New  York,  as  indicated  on  the  draw- 
ings or  required  by  the  specifications. 

2.  SPECIFICATIONS  AND  PLANS. 

(a)  The  work  shall  be  done  in  strict  accordance  with  the  speci- 
fications and  drawings  which  are  designated  as  follows; 

(1)  Long  Sault  Canal,  specifications. 

(2)  The  drawings  which  will  become  a  part  of  this  contract 
are  designated  in  paragraph  1-04  of  the  specifications. 

(b)  Where  copies  of  drawings  are  requested,  a  deposit  of  twenty- 
five  dollars  (|25»00)  will  be  required  to  insure  their  return.  The  deposit 
should  be  in  the  form  of  a  United  States  money  order  or  a  certified  check 
made  payable  to  "The  Treasurer  of  the  United  States.^"  The  deposit  will  be 
refunded  upon  the  return  of  the  plans  in  good  condition  within  30  days  after 
date  of  opening  bids. 

3.  INVESTIGATION  OF  CONDITIONS.  -  Bidders  are  expected  to  visit  the 
locality  and  site  of  the  work,  and  to  make  their  own  estimates  of  the 
facilities  needed,  and  the  difficulties  attending  the  execution  of  the  pro- 
posed contract,  including  local  conditions,  availability  of  labor,  vm- 
certainty  of  weather,  and  other  contingencies.   In  no  case  will  the  Govern- 
ment assvune  any  responsibility  whatever  for  any  interpretation,  deduction, 

or  conclusion  drawn  from  the  examination  of  the  site.   At  the  bidder's  request, 
a  representative  of  the  Qovernment  will  point  out  the  site  of  the  proposed 
operation.   Failure  to  acquaint  himself  with  all  available  information  con- 
cerning these  conditions  will  not  relieve  the  successful  bidder  of  assuming 
all  responsibilities  for  estimating  the  difficulties  and  costs  of  successfully 
performing  and  completing  the  work.  (See  paragraphs  1-17  of  the  specifications.) 

4*  WAGE  AND  LABOR  PROVISIONS.  -  Wage,  labor,  and  anti-discrimination 
regulations  are  specified  in  paragraph  1-32  of  the  specifications  and  Articles 
11  (revised),  17,  and  19  (revised),  of  the  contract.   Attention  of  bidders 
is  invited  to  war  Department  labor  policy  for  defense  construction  projects  set 
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out  In  BMrnorandum  of  agreement  approved  Julj  22,  1941.  Successful  bidders 
will  be  expected  to  adhere  to  provisions  of  the  agreement,  copies  of  which 
are  on  file  at  the  office  of  the  District  Engineer,  U.  S*  Engineer  Office, 
liassena,  n*  7* 

5,  DOMESTIC  PREFERENCJI.-  Articles  on  the  preference  for  domestic  ar- 
ticles will  be  made  a  part  of  the  contract.   (See  paragraph  1-29  of  the 
specifications. ) 

6,  ARTICLES  ON  PATE^7^S  will  be  made  a  part  of  the  contract,  (see  para- 
graph 1-26  of  the  specifications.) 

7,  COMMENCli:Er;r  and  COLIPLETION  -  The  work  shall  be  commenced  within 

20  calendar  days  after  date  of  receipt  of  notice  to  proceed  and  shall  be  com- 
pleted in  accordance  with  the  provisions  of  paragraph  1-06  of  the  specificatioas. 

8t   EXrENSIGN  OF  TIME  FOR  COMPLETION  OF  CONSTRUCTION  FOR  DELAYS  DU»  TO 
NATIONAL  DEFENSE  PRIORITIES  will  be  made.   (S««  paragraph  l-06(c)  of  the 
specifications. ) 

9,  LIQUIDATED  DAMAGES  for  delay  will  be  prescribed.   (See  paragraph  1-06 
of  the  specifications.) 

10»  PARTIAL  PAYMENTS  will  be  made.   (See  paragraph  1-08  of  the  speci- 
fications and  Article  16  of  the  contract.) 

11.  ADJUSTMENT  OF  COfTTRACT  PRICE  bj  reason  of  chajige  in  Federal,  state, 
and  local  taxes  will  be  made.   (See  paragraph  1-36  of  the  specifications.) 

12.  ADJUSTMENT  OF  PRICES  FOR  LABOR  AND  UATERIALS.-  Adjustment  of  prices 
in  accordance  with  basi(>ot  decrease  of  costs  of  labor  and  material  will  be 
made  as  provided  in  paragraph  1-40  of  the  specifications. 

13.  ASSIGNMENT  OF  CLAIMS.-  The  work  under  these  specifications  will  be 
subject  to  the  provisions  of  the  Assignment  of  Claims  Act  of  1940  (Pub.  N<5.  811, 
76th  Congress).   (See  paragraph  1-39  of  these  specifications.) 

14.  ESTIMATES  OF  COST.-  Bidders  are  Informed  that  the  Government  will 
prepare  extimates  of  the  cost  of  construction  of  th-e  work  required  bj   the 
specifications  for  comparison  of  bids. 

15.  REPORTS  TO  THE  DEPART^^EN^  OF  LABCT^.-  In  order  to  assist  the  Depart- 
ment of  Labor  in  obtaining  employment  statistics,  bidders,  unless  otherwise 
indicated  in  their  bids,  will  be  considered  as  having  voluntarily  consented, 
without  cost  to  the  Government,  to  the  inclusion  of  paragraph  1-33  of  the 
specifications  as  a  part  of  the  contract. 

16.  BID  AND  CONTRACT. 

(a)   Bids  must  be  submitted  upon  the  standard  Government  form  of  bid, 
and  the  successful  bidder  will  be  required  to  execute  the  standard  Govern- 
ment form  of  contract  for  construction  (U.  S.  Standard  Form  No.  23).   Bidders 
are  advised  that  Article  11(a)  of  U.  S.  Standard  Jorm  No.  23  has  be«n  revised 
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to  permit  laborers  and  mechanics  to  work  more  than  8  hours  per  day,  provided 
overtime  compensation  at  a  rate  of  not  less  than  1-1/2  times  the  basic  rate  of 
pay  is  paid  for  all  working  time  of  each  laborer  or  mechanic  in  excess  of  8 
hours  in  any  one  day. 

(b)  The  bid  form  has  an  entry  for  each  item  on  which  estimates  will 
be  given  or  payments  made,  and  no  other  allowance  of  any  kind  will  be  made 
unless  specifically  provided  for  in  the  specifications  or  the  contract,  or 
adjustments  under  Article  3  of  the  contract. 

(c)  All  bids  must  be  for  the  entire  work  in  each  section  or  com- 
bination of  sections  and  must  have  each  blank  filled  in  for  each  section  or 
combination  of  sections. 

(d)  The  quantities  of  each  item  of  the  bid  as  finally  ascertained 
at  the  close  of  the  contract,  in  the  units  given,  ajid  the  unit  price  of  the 
several  items  stated  by  the  bidder  in  the  accepted  bid,  will  determine  the 
total  payments  to  accrue  under  the  contract.   The  unit  price  bid  for  each  item 
must  allow  for  all  collateral  or  indirect  cost  connected  with  it. 

17.   DATA  TO  BE  SUBMITTED  WITH  BIDS. 

(a)  All  bids  submitted  must  be  accompanied  by  a  statement  esta- 
blishing that  the  bidder  maintains  a  permanent  place  of  business  and  has  a 
suitable  financial  status  to  meet  obligations  incident  to  the  work.   (See 
paragraph  3  of  the  bidding  schedule.)   In  addition,  each  bidder  shall  submit 
with  his  bid  the  statement  of  plant,  drawings,  charts,  and  other  information 
and  data  required  below.  These  data  shall  be  carefully  prepared  ajid  presented 
in  neat  and  legible  form  on  tracing  paper  or  tracing  cloth  so  that  repro- 
duction may  be  made  therefrom.  These  data  are  considered  essential  in  enabling 
the  contracting  officer  to  determine  whether  the  bidder  is  responsible  and 
experienced  in  similar  types  of  construction  and  whether  the  bid  is  based  on 

a  careful  study  of  construction  methods  applicable  to  the  work  and  full  real- 
ization of  the  various  factors  which  may  affect  the  progress  of  the  work.  Award 
of  this  contract  shall  not  be  construed  as  a  guarantee  by  the  Government  that 
the  plant,  materials,  or  supplies  listed  in  the  bidding  schedule  are  approved. 

(b)  Each  bidder  shall  state  in  the  space  provided  in  the  bidding 
schedule  a  brief  description  of  the  character  of  the  work  previously  executed 
by  him  and  the  locations  of  the  major  projects*  After  the  bids  are  opened, 
any  bidder  may  be  required  by  the  contracting  officer  to  state  whether  he  is 
now  or  ever  has  been  engaged  on  any  construction  work  similar  to  that  pro- 
posed, the  year  in  which  it  was  done,  and  the  manner  of  its  execution,  and  to 
give  such  other  Information  as  will  tend  to  show  his  ability  to  prosecute 
vigorously  the  work  required  by  these  specifications.  (See  paragraph  2  of  the 
bidding  schedule.) 

(c)  Drawings  shall  be  submitted  indicating  the  plant  layout  the 
bidder  proposes  to  utilize  on  the  work.  The  drawings  shall  clearly  indicate 
the  location  and  manner  of  employment  of  the  various  major  items  of  the  plant. 
They  shall  also  include  the  location  of  all  material  yards  and  the  trans- 
portation facilities.  The  plant  layout  shall  be  accompanied  by  a  complete 
list  and  description  inserted  in  the  space  provided  therefor  in  the  bid  form, 
of  all  plant,  that  the  bidder  now  has  or  will  have  available  for  commencing 
and  prosecuting  this  work,  and  its  location  at  the  time  of  opening  bids,  in 
order  that  it  may  be  inspected  by  the  contracting  officer  should  he  so  desire. 
The  above  information  will  be  considered  confident iali  When  a  bidder  does  not 
own   or  possess  plant  and  proposes  to  procure  it,  firm  options  on  all  major  items 
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of  proposed  plant  must  be  submitted  when  the  bids  are  opened. 

(d)  A  chart  or  charts  shall  be  submitted  indicating  the  volume  of  work 
to  be  done  and  the  rate  of  progress  which  the  bidder  agrees  to  maintain  (see 
paragraph  I-I6  of  the  specifications)  for  each  of  the  following  major  operations 
required  in  the  performance  of  the  work  under  these  specifications: 

(1)  Excavation  Long  Sault  Canal 

(2)  Dike  1 

(3)  Dike  3 
ik)  Dike  5 
(5)   Dike  6 

Charts  shall  be  in  the  form  of  plotted  curves  in  which  the  abscissae  shall 
represent  definite  intervals  of  time  measured  from  date  of  receipt  of  notice 
to  proceed  with  the  work,  and  the  ordinates  shall  represent  percentages  of 
completion  based  on  the  estimated  contract  quantities.   In  preparing  the 
charts,  due  allowance  shall  be  made  for  probable  delays  caused  by  any  un- 
satisfactory working  conditions.   Careful  consideration  shall  be  given  to  the 
preparation  of  these  charts  as  the  rate  of  progress  proposed  by  the  accepted 
bid  will  be  made  a  part  of  the  contract.   (See  paragraph  I-I6  of  the  speci- 
fications. ) 

18.  AWARD  OF  COhfTRACT. 

(a)  Subject  to  the  rights  hereinafter  reserved,  work  will  be  award- 
ed by  sections,  or  by  combinations  of  sections,  to  one  or  more  bidders,  as 
may  be  to  the  best  advantage  of  the  United  States. 

(b)  Bidders  are  invited  to  bid  on  all  the  work  in  the  three  sections 
or  combinations  of  sections  advertised.   Each  bidder  must  stat6  in  his  bid 

the  maximum  number  of  sections  of  the  work  he  is  willing  and  able  to  undertake. 
If  it  is  determined  that  he  is  the  lowest  responsible  bidder  on  more  than  one 
section,  but  states  in  his  bid  a  less  number  of  sections  of  work  that  he  is 
willing  and  able  to  undertake,  then  the  section  or  sections  deened  most  advan- 
tageous to  the  United  States  may  be  awarded  him.  For  the  remaining  sections 
the  bid  of  the  next  lowest  responsible  bidder  shall  be  considered  the  low- 
est bid  received,  and  so  on  until  all  sections  have  been  awarded.  In  making 
awards  no  section  will  be  subdivided. 

(c)  A  bid  may  be  rejected  if  the  bidder  fails  tp  furnish  bid  bond 
or  to  submit  the  data  required  with  his  bid  or  cannot  show  that  he  has  the 
necessary  capital  and  experience  and  owns,  controls,  or  can  procure  the  nec- 
essary plant  to  commence  the  work  at  the  time  prescribed  in  the  specifications 
and  thereafter  to  prosecute  and  complete  the  work  at  the  rate  or  time  spec- 
ified; and  that  he  is  not  already  obligated  for  the  performance  of  other  work 
which  would  delay  the  commencement,  prosecution,  or  completion  of  the  work  con- 
templated in  this  advertisement. 

(d)  Any  unbalanced  bid  which,  in  the  opinion  of  the  contracting 
officer,  jeopardizes  the  interest  of  the  United  States  will  be  subject  to 
rejection  for  that  reason. 

(e)  The  right  is  reserved,  as  the  interest  of  the  Government  mgiy 
require,  to  reject  any  and  all  bids  and  to  waive  any  informality  in  bids 
received. 

19.  :}L'ARa:'.TY.  -  Guaranty  will  be  required  with  each  bid  as  follows: 
6ld  E-nd,  Standard  Form  No.  24,  will  be  executed  in  a  penal  sum  not  less  than 
10  percent  of  the  total  amount  of  the  bid  but  not  exceeding  $2,300,000. 
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Individual  sureties  will  Justify  in  sums  aggregating  not  less  than  double  the 
penalty  of  the  bid  bond.   (See  paragraphs  8  and  9  of  the  Instructions  to 
Bidders.) 

20.  PERFORKKUgCE  AMD  PAYhCNT  BONDS  ....ill  be  required  as  follows: 

(a)  A  perforniance  bond  with  good  and  sufficient  surety  or  sureties, 
for  the  protection  of  the  United  States,  Standard  Form  No.  25,  will  be  exe- 
cuted in  a  penal  sum  approximately  equal  to  and  not  less  than  ten  percent 
(10^)  of  the  full  amount  of  the  consideration  of  the  contract,  but  not  exceed- 
ing $2,300,000* 

(b)  If  the  consideration  of  the  contract  will  exceed  $2,000  in 
amount,  a  payment  bond  with  good  and  sufficient  surety  or  s^oreties,  for  the 
protection  of  persons  furnishing  material  and  lahor  for  the  work.  Standard 
Form  No.  23-A,  will  be  executed  in  a  penal  sum  of  one  half  of  the  full  amount 
of  the  consideration  of  the  contract  v/hen  the  latter  is  not  more  than  one 
million  dollars  ($1,000,000);  forty  percent  {1^0%)   where  the  contract  exceeds 
one  million  dollars  ($1,000,000)  but  is  not  more  than  five  million  dollars 
($5,000,000);  and  two  million  five  hundred  thousand  dollars  ($2,300,000)  for 
all  contracts  above  five  million  dollars  ($3,000,000). 

21.  ADDRESS  FOR   BIDS.  _  Envelopes  containing  "bids  must  be  sealed,  marked, 
and  addressed  as  follo'.:s: 


Mark  in  upper 
left-hand  corner: 


Address : 


Bid  for  Construction  of 
Long  Sault  Canal 

Invitation  No. 


To:     The  District  Engineer, 
U.  S.   Engineer  Office 
Massena,  Nev?  York 


To  be  opened  at  2:00  P.M.,  E.S.T. 


Note:     See  Standard  Grovernment  Instructions   to  Bidders    and  copy  of   the 
Standard  Government  Form  of  Contract,   Bid  Bond,   Payment  Bond,    and  Performance 
Bond,   vdiich  may  be  obtained  upon  application. 
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Specifications:  Long  Sault  Canal 


APPROPRIATION: 


WAR  DEPARTMENT 
St.  Lawrence  River  District 
U.  S.  Engineer  Office 
Massena,  N.  Y. 


SECTION  I  -  GENERAL  PROVISIONS 


1-01.  LOCATION.  -  The  site  of  the  work  covered  by  these  specifications 
la  located  in  northern  New  York  State,  in  the  county  of  St.  Lawrence,  near 
the  International  RaPids  Section  of  the  St.  Lawrence  River.  The  canal  will 
extend  from  Richards  Point,  about  four  miles  northwest  of  Massena,  New  York 
to  the  St.  Lawrence  River  at  the  mouth  of  the  Grass  River,  about  seven  miles 
east  of  Massena,  New  York.  For  Transportation  facilities  see  paragraph  1-15» 

1-02.   WORK  TO  BE  DONE. 

(a)  Tne  work  provided  herein  is  authorized  by 

Act,  approved ,  l^)^ 

(b)  The  work  to  be  done  under  this  contract  and  in  accordance  with 
these  specifications  consists  of  furnishing  all  plant,  superintendence,  labor 
and  materials,  and  performing  all  the  work  of  excavation  and  dike  construction 
on  the  Long  Sault  Canal  complete  in  accordance  with  the  drawings  and  these 
specifications. 

(c)  It  is  not  believed  that  ledge  rock  will  be  encountered  within 
the  limits  of  required  excavation.  If  ledge  rock  is  encountered,  excavation 
of  same  will  not  be  required. 

(d)  For  purposes  of  bidding  the  work  is  divided  into  sections  as 
follows: 

Section  A 

Richards  Point,  station  43  I  80  *o  Long  Sault  Island  South  Channel, 
Station  18?  t  6o,  a  length  of  approximately  2.72  miles. 

section  B 

Long  Sault  Island  South  Channel,  Station  18?  +  60  to  Robinson  Bay 
Lock  Site,  Station  354  *  35*^   length  of  approximately  3.26  miles.  This 
section  includes  canal  excavation  and  the  construction  of  Dikes  Nos.  1  and  J. 

Section  C 

Robinson  Bay  Lock  Site,  Station  3^3   ■*  H  'to  the  vicinity  of  the 
mouth  of  Grass  River,  Station  f,^S   +  00  a  length  of  approximately  2.5  miles. 
This  section  includes  canal  excavation,  and  the  construction  of  Dikes  Nos. 
3  and  6. 

All  of  the  stations  noted  above  refer  to  measurements  along  the  center* 
line  of  the  car;al  and  are  approximate  only. 

(a)  For  Purposes  of  acceptance  the  sections  of  work  are  divided 
into  subsections  as  follows: 
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'Action  A 


gubsectioD 

1  Canal  Excavation. 

2  Canal  Excavatioii. 

3  Canal  Excavation. 


^baection 

4  Canal  Excavation 

5  Canal  Excavation 

6  Canal  Excavation 

7  Canal  Excavation 

8  Construction  of  Dike  No. 

9  Conatruction  of  Dike  No. 
10  Construction  of  Dike  No. 


^cUqd  B 


Approximate  Station  to  Station 

on   CentftT-1  inf.    nr   r.pnnl 

43   4   80   -    to  71    *   CC 

86  4  00  -  to  94  4  00 

114  I   00  -   to   187  4  ^0 


Approxinxate  Station  to  Station 

on  Center]  in^    '^f   ^f^riRl 


187  f  6o  to 

214  4  00 

227  4  00  to 

260  f  00 

260  4  00  to 

320  4  00 

320  4  00  to 

354  4  35 

0  j  00  to 

78  4  00 

0  4  00  to 

20  4  00 

20  t  00  to 

70  4  00 

■'^ctioa  C 


SubaectioD 

11  Canal  Excavation 

12  Canal  Excavation 

13  Canal  Excavation 

14  Canal  Excavation 

15  Canal  Excavation 

16  Conatructi-n  of  Dike  No. 

17  Construction  of  Dike  No. 


Approximate  Station  to  Station 

on  nentarline  of  Hannl 


383  + 

11 

to  425  4 

oc 

425  + 

00 

to  448  4 

00 

448  1 

00 

to  464  4 

00 

464  4 

00 

to  500  4 

00 

500  + 

00 

to  515  4 

90 

0  4 

00 

to  22  4 

60 

0  + 

00 

to  38  4 

70 

1-03.   DESCRIPTION.  -  The  proposed  canal  will  have  an  overall  length  of 
approximately  10  miles  and  the  bottom  width  generally  442  feet  with  depths 
of  excavation  varying  from  zero  to  about  5^  feet.   From  the  upstream  end  to 
Robinson  Bay  Lock  site,  (Stations  43  ♦  80  to  354  4  35) *    the  canal  shall  be 
excavated  to  a  bottom  grade  of  elevation  210, 5f  n»aa  sea  level  datum,  and 
from  Robinson  Bay  Lock  site  to  Grass  River  Lock  site,  (Station  3^3  4  H  to 
515  4  00),  to  elevation  173*   Dike  embankments  vary  in  height  from   zero 
to  about  44  feet  and  shall  be  constructed  from  materials  obtained  from  canal 
excavation. 

1-04.   MAPS  AND  DRAWINGS. 

(a)  The  work  shall  conform  to  maps  and  drawings  marked  "St.  Lawrence 
River  Project,  Long  Sault  Canal',  titled  and  file  marked  as  listed  below, 
which  form  a  part  of  these  specifications  and  which  are  filed  in  the  U..S. 
Engineer  Office,  St.  Lawrence  River  District,  Massena,  New  York. 
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Sheet  File 

No.  NO. 


LIST  OF  DRAWINGS 
LONG     SAULT     CANAL 

Title 
GENERAL  DRAWINGS 


1  MC-1-0/1   index 

2  1/1   General  Plan  and  Profile 

3  1/2   Project  Location  Map 

4  1/3   project  Location  Map 

EXCAVATION 

5  MC-1-10/1  plan  of  Borings  &  Probings  -  Station  k3  *■   80  to  113  +  60 

6  10/2  Plan  of  Borings  &  Probings  -  Station  II3  +  60  to  I89  +  00 

7  10/3  Plan  of  Borings  &  Probings  -  Station  I89  +  00  to  265  f  40 

8  10/4  Plan  of  Borings  &  probings  -  Station  265  +  40  to  340  +  70 

9  10/5  Plan  of  Borings  &  Probings  -  Station  340  ■(•  70  to  412  +  90 

10  10/6  Plan  of  Borings  &  Probings  -  Station  412  +  90  to  485  4-  25 

11  10/7  Plan  of  Borings  &  Probings  -  Station  485  +  25  to  534  f  70 

12  10/8  Borings  &  Probings  -  Station  43  *   80  to  60  f  00 

13  10/9  Borings  &  probings  -  Station  60  +  00  to  90  t  00 

14  10/10  Borings  &  probings  -  Station  90  +  00  to  120  f  00 

15  10/11  Borings  &  Probings  -  Station  120  +  00  to  I50  t  00 

16  10/12  Borings  &  probings  -  Station  150  *  00  to  I80  +  00 

17  10/13  Borings  &  Probings  -  Station  I80  +  00  to  210  +  00 

18  10/14  Borings  &  Probings  -  Station  210  4  00  to  240  +  00 

19  10/15  Borings  &  Probings  -  Station  240  f  00  to  270  +  00 

20  10/16  Borings  &  Probings  -  Station  270  +  00  to  3OO  +  00 

21  10/17  Borings  &  Probings  -  Station  3OO  4  00  to  330  4  00 

22  10/18  Borings  &  Probings  -  Station  33O  4  00  to  360  4  00 

23  10/19  Borings  &  Probings  -  Station  38O  4  00  to  410  +  00 

24  10/20  Borings  &  probings  -  Station  410  4  00  to  440  f  00 

25  10/21  Borings  &  Probings  -  Station  440  4  00  to  470  f   00 

26  10/22  Borings  &  probings  -  Station  47O  4  00  to  500  4  00 

27  10/23  Borings  &  Probings  -  Station  50O  4  00  to  530  +  00 

28  10/24  Additional  Borings  &  Probings  -  Station   43  4  80  to  30O  f  00 

29  10/25  Additional  Borings  &  probings  -  Station  3OO  4  00  to  400  4  00 

30  10/26  Additional  Borings  &  probings  -  Station  40O  4  00  to  534  j   50 

31  10/27  Additional  Borings  &  Probings  -  Station  -  Spoil  Area  'K'   and 

Dikes  Noa.  1  and  3 

32  10/28  Plan  -  Station  43  "»  80  to  II3  4  60 

33  10/29  Plan  -  Station  II3  f  60  to  I89  4  00 

34  10/30  Plan  -  Station  I89  f  00  to  265  4  40 

35  10/31  Plan  -  Station  265  4  40  to  34o  4  70 

36  10/32  Plan  -  Station  340  4  70  to  412  f  90 

37  10  '33  Plan  -  Station  412  4  90  to  485  4  25 

38  10/34  Plan  -  Station  485  +  25  to  515  f  00 

39  20/1  Plan  of  Dike  No-  5 

40  10/35  Canal  Cross  Sections. 
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41  MC-1-20/2  Profiles  of  Dilus  Nos,   1  and  3 

4S  £0/3  Profiles   of  Dikes  Noa.   5  and  6 

43  20/4  DikB  Cross  Sections  -  Dikes  Nos*   1,    3«   5,   and  6 

44  20/5  Dike  Cross  Sections  -  Dikes  Nos«   3  and  6 

(b)  These  drawings  show  the  work  with  as  rmich  detail  as   la 
possible   in   the  present  stage  of  development  of  the  design.     The  work 
shall  conform  also  other  drawings  and  addenda  relating  thereto  as  voej  he 
published  and/or  e^chibited   in  the  office   of   the  contracting  officer  prior 
to  the  opening  of  proposals t    and  to  such  drawings   in  explanation  of  details 
as  niay   be  required  from  time  to  time  during  construction,    including  such 
modifications  as  the  contracting  officer  may  consider  necessary  on  account 
of  conditions  that  are  found  to   exist  during  the   prosecution   of  the  work* 

(c)  Prior  to  the  execution  of  the  work  the  contractor  shall  check 
all  drawings  and  shall  imnediately  report  to  the  contracting  officer  any 
errors  or  omissions  discovered  therein.     Errors  and/or  omissions   in  drawings 
will  not  relieve   the  contractor  of  his   responsibility  for  the  proper  con- 
struction of  the  work  in  accordance  with  the  specifications. 

(d)  Ten  sets  of  prints  of  necessary  contract  drawings   (one^alf 
size  reproductions t   or  full  size  if  desired)  and  twenty  sets   of  specifi- 
cations will  be  furnished  the  contractor  without  charge.     Additional  prints 
may  be   secured  upon  request  at  the  cost  of  reproduction* 

1-05.  QUAwrrriffis . 

(a)  The  following  estlnate  of  quantities  of  work  to  be  performed 
as  also  shown  in  the  "Schedule  of  Bid  Items*  under  these  specifications  is 
given  only  to  serve  a^  a  basis  for  canvassing  bids  and  for  determining  the 
approximate  amount  of  the  consideration  of  the  contract.  Unless  the  con- 
tract is  terminated  by  the  failure  of  Congress  to  appropriate  additional 
funds  (see  paragrafii  1-08),  the  contractor  will  be  required  to  complete  the 
work  specified  in  paragraph  1-02  hereof,  be  the  required  quantities  more 
or  less  than  the  amounts  shown* 


lUm  Ngi 


Designation 


Unit 


QuantltY 


BLxcavation;   Long  Sault  Canal 


C.  I. 


3,507,000 


I^OP?  Ng< 


Section  B 

Dei^jgnation 


1  Excavation  I  Long  Sault  Canal 

2  Barth  Pill;  Compacted,  Class   I 

3  Barth  Pill}  Compacted,  Class  II 

4  Berth  Fill;  Class  III 

5  Additional  Rolling 

6  Stripping!   Dike  Foundations 
T  Riprap 


Unit 


C.Y. 

C.T. 

C.Y. 

C.Y. 

Square 

(lOOsf) 

C.Y. 

C.Y. 


5,458,000 

161,000 

1,315,000 

1,621,000 

50,0C0 

169,000 
171,000 
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8 

Jlltw 

C.T. 

28,000 

9 

Sand  and  Chravsl  Backing 

C.Y. 

30.000 

10 

Seeding 

Seotlon  C 

sqviare 
(lOOsf) 

8,700 

^tem  No* 

Designation 

Unit 

Quantity 

1 

Kxcavation}  Long  Sault  Canal 

C.Y. 

6,704,000 

2 

*arth  Filli  Compacted,  Class   I 

C.Y. 

75,000 

3 

Barth  Fill;  Compacted,  Class   II 

C.Y. 

77,000 

4 

Itarth  Fill;  Class  III 

C.Y. 

25,000 

5 

Additional  Rolling 

(lOOsf)   • 

-  square 

25,000 

6 

Stripping,   Dike  Foundations 

C.Y. 

38,000 

7 

Riprap 

C.Y. 

22,000 

8 

Filter 

C.Y. 

7,000 

9 

Sand  and  travel  Bacldng 

C.Y. 

3,000 

10 

Seeding 

0-:osf)  . 

•  square 

1,500 

(b)     "Bxcavationi  Long  Sault  Canal"*   of  Sections  A,   B,   and  C,    in- 
clude 100  percent  of  the   estimated  maximum  quantities   of  allowable  overdepth. 
The  majdnum  amoui.ts  of  allovable  overdepth  excavation  are  estimated  to  be 
174,000  cubic  yards   in  Section  A,   300,000  cubic  yards   in  Section  B,   and 
332,000  cubic  yards  in  Section  C,   for  "Excavation}  Long  Sault  Canal",    (sea 
paragraph  2-06), 

1-06.     COMMENCEMHINT.    PROSEJCITTION  AND  COMPIBTICN. 

(a)  The  contractor  will  be  required  to  commence  work  under  the 
contract  wi-«iin  twenty  (20)  calendar  days  after  the  date  of  receipt  by  him 
of  notice  to  proceed,   to  prosecute  the  said  work  with  faithfulness  and 
energy  and  to  complete  the   various  portions  of  the  work  according  to  the 
following  schedules 

1.  Section  A  calendar  days  after  date  of 
receipt  of  notice  to  proceed. 

2.  Section  B  calendar  days  after  date  of 
receipt  of  notice  to  proceed. 

5.     Section  C  calendar  days  after  date  of 

receipt  of  notice  to  proceed. 

(b)  In  the  case  of  failure  on  the  part  of  the  contractor  to  com- 
plete the  work  on  any  section  within   the  time  specified  In  ttie  foregoing  for 
its  completion,  plus  amy  extensions  duly  granted  under  the  contract,   the  con- 
tractor shall  pay  the  Oovemment  as  liquidated  damages  the  following  sums  for 
each  calender:  day  of  delay  until  the  work  on  such  section  is  completed  and 
accepted. 

1.     Section  A 


2.     Section  B_ 
Section  C 


(o)     If  the  completion  of  the  undertaking  to  be  performed  under  "ttie 
terms  of  this  contract  be  delayed  by  reason  of  delay  in  the  delivery  of 
materials  or  supplies  essential   to  such  performance  because  of  national  de- 
fense priorities  and  without  the  fault  of  negligence  of  the  contractor,   the 
time  of  performance  will  be  extended  for  a  period  equal  to  such  delay,   as  de- 
termined by  the  contracting  officer,   and  subject  to  appeal,  as  provided  in 
Article  9  of  the  contract. 
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1-07.     SUNDAYS.  HOLIDAYS  AND  NKHTS,   -  loric  on  Sundajs,  holldajs  and 
nights  will  be  at  the   option  of  the  oontractor»     However,   when   the  contractor 
elects  to  work  at  such  times  notice  of  his   Intention  to  do  30  shall  be  given 
the  contracting  officer  within  a  reasonable  time  in   advance  thereof* 


1-08.      PAY1.224TS. 

Ca)     (Availability  of  7unds?) 


(b)     Payments  will  be  made  monthly  on  estlraates  of  work  performed 
in  accordeuice  with  the  contract  and  not  Included  in  any  prior  estimate,   ex- 
cept that  ten  jwrcent   (loi)  of   the  amount  of  each  estimate  will  be   retained 
until  fifty  percent   (50!^)  of  the  contract  work  is  completed.     Thereafter 
with  each  monliily  paynaent  there  will   be  paid  such   portion  of  the  amount  so 
retained  as   is   in  excess  of  ten  percent  (IOa)  of  the  work  remaining  to  be 
done  until  the  amount  retained  is  reduced  to  twenty-five  thousand  dollars 
(♦25,000)  which  amount  will  be  retained  until  the  completion  of  the  contract, 
when  final   payment  will  be  made* 

1-09,      WORK  COVBRED  BY  CONTRACT   PRICK* 

The  contractor  shall,    under  his  contract  prices,   furnish   and  pay 
for  all  materials,   labor  and  equipment  for  all   permanent,   temporary,    pre- 
paratory incidental  work,  furnish  all  accessories  and  do  everything  which 
may  be  necessary  to  carry  out  the  contract  in  good  faitii* 

1-10.     SUCTRICaL  BJ^BIRQY   DURING  IHE  CONSTRUCTICN   PERIOD. 

(a)     The  United  States  will  provide  a  source  of  electrical  energy 
without  cost  to  the  contractor  at  a  point  approximately  500  feet  froc  the 
south  abutment  of   the  Long  Sault  Dam  Slt«#     The  capacity  of  this  source  will 
be  approximately  400  K.V.A.  for  each  Section  of  work  at  4,800  volts,   3  phaise, 
60  cycles.     The  contractor  will   provide,   without  cost  to  the  United  States* 
all  facilities  and  equipment  necessary  to  furnish  himself  with  electrical 
energy  for  power,  and  lighting  from  the  above  source.     This  shall  include 
connecting  to  a  meter  and  the  provision  of  transformers,   poles,   switches, 
lights,   and  any  other  equipment  that  may  be  necessary.     Knergy  will  be  3 
phase,   60  cycles,   for  the  operation  of  all  government  equipcient,    (See  sub- 
paragraph  (b)  below)  furnish  at  the   voltages  as  required  for  each  specific 
use  or  as   indicated  on   the  drawings.     The  contractor  shall  maintain  service 
until  completion  of  the  contract.     All  costs  for  electrical  energy  shall  be 
borne   by   the  contractor.     The  United  States  will  provide  an  electric  meter 
at  the  above   mentioned  source  of  power,   and  the  contractor  shall  make   pay- 
ment to  the  United  States  each  month  for  electrical  energy   furnished  him,   at 
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the  rate  of  the  actual  coat  to  the  United  states,  including  installation 
and  overhead,  for  supplying  the  electrical  energy. 

(b)   The  contractor  shall  provide  for  the  period  of  this  contract 
the  electrical  energy  for  lighting  and  miscellaneous  use  in  the  portable 
building  required  for  each  section  of  work  (see  paragraph  1-21  (e)  herein). 
The  contractor  shall  provide  an  electric  meter  in  the  building,  and  each 
month  the  electrical  energy  furnished  the  building,     will  be  deducted 
from  the  total  electrical  energy  furnished  the  contractor.  The  energy  re- 
quired in  the  portable  building  snail  be  220/110  volts,  6o  cycle,  single 
phase,  3  wires. 

1-11.  RIGHT-OF-WAY.  -  The  right-of-way  for  the  work  covered  by  these 
specifications  will  be  that  area  within  the  limit  of  work  lines  shown  on 
contract  drawings  and  will  be  furnished  by  the  Government. 

1-12.   ROADS  AND  GROUNDS. 

(a)  The  contractor  shall  have  the  privilege  of  using  the  Government 
controlled  land  within  work  areas  shown  on  sheets  No.  32-39  incl.  of  the 
drawings,  except  for  that  part  of  said  lands  as  may  be  reserved  by  the  con- 
tracting officer  for  other  purposes. 

(b)  At  any  time  during  the  progress  of  the  work  the  contractor 
shall,  when  so  directed  by  the  contracting  officer,  promptly  vacate  and  clean 
up,  within  60  days  after  written  notice,  without  expense  to  the  Government, 
any  part  of  the  grounds  which  have  been  in  use  by  him  when  such  grounds  are 
needed  for  other  purposes.  The  contractor  stiall  keep  the  buildings  and 
grounds  in  use  by  him  at  the  siteof  the  work  in  an  orderly  and  sanitary  con- 
dition and  Shall  provide  suitable  extinguishers  or  other  fire-fighting  ap- 
paratus for  ready  use  in  all  buildings  erected  or  in  use  by  the  contractor 

on  Government  property. 

(c)  The  contractor  shall  not  obstruct  any  existing  roads  on  the 
lands  controlled  by  the  United  States  except  within  the  bounds  of  the  per- 
manent work  shown  on  the  drawings  or  as  otherwise  approved  by  the  contracting 
officer  and  shall  maintain  all  roads  in  the  vicinity  of  the  work  in  as  good 
condition  as  exists  at  the  time  of  commencement  of  the  work. 

1-13.   DATUM  AND  REFERENCE  BENCH  NiARKS .  -  The  plane  of  reference  used 
in  these  specifications  and  on  the  drawings  is  Mean  Sea  Level.  Elevations 
referred  to  this  datum  plane  are  to  be  determined  from  the  following  bench 
mark;  See  Bulletin  5IA.  Results  of  Spirit  Leveling  in  New  York.  U.  S. 
Geological  Survey,  page  59* 

Pollys  Creek,  420  feet  east  of. 5. 5  feet  from 
south  fence  of  road,  on  south  side  of  river 
road  on  line  of  a  stone  fence  running  north  and 
south,  opposite  barnyard  of  Frank  Polly's  farm; 
top  of  roundheaded  brass  bolt  set  in  concrete  base 
(U.S.  Corps  of  Engineers  4)'   Elevation  221,378. 

1-14.   PHYSICAL  DATA. 

(a)  Subsurface  Explorations.  -  Investigations,  including  surveys, 
borings,  test  pits,  and  probings  have  been  made  at  the  site  by  the  United 
States  to  determine  the  character  of  the  subsurface  materials.  The  location 
of  probings  along  the  cana^  and  all  borings  are  shown  on  Sheets  j  to  11. 
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inclusive.  The  records  of  these  probings  and  drill  holes  are  shown  on  Sheets 
12  to  21.   inclusive.  The  location  and  record  of  all  other  exploration  are  on 
file  in  the  U.  S.  Engineer  Office,  Maaaena,  New  York. 

The  United  States  does  not  guarantee  that  other  materials  will  not  be 
encountered  nor  that  the  proportions  of  the  several  materials  will  not  vary 
from  those  indicated  by  the  explorations.  Bidders  are  expected  to  examine 
the  site  of  work,  the  logs  of  borings,  test  pits,  probings,  and  samples  of 
which  are  available  at  the  U.  S.  Engineer  Office,  Maaaena,  New  York,  and 
after  investigation  decide  for  themselves  the  character  of  the  materials, 
and  make  their  bids  accordingly. 

(b)   weather  conditions.  -  Meterological  data  in  the  form  of  rain- 
fall, and  snow,  and  temperature  records,  prepared  from  records  covering  a 
period  of  33  years  (I907  to  1939,  inclusive)  of  the  U.  S-  Weather  Bureau 
Station  at  Canton,  New  York,  approximately  35  niiles  south-west  of  the  site 
of  the  work,  are  as  follows: 


Temperature 

precipitation 

Decrees 

Fahrenhei 

t_ 

(Mean  Monthly) 

Mean 

Extreme 

Extreme 

Total 

inches  of 

Month 

Monthly 

Max. 

Min. 

Inches 

Snow 

January 

16.8 

61 

-41 

2.64 

14.9 

February 

15.8 

63 

-k3 

2.30 

15.5 

March 

27.9 

78 

-30 

2.60 

13.1 

April 

41.7 

85 

-1 

2.59 

4.9 

May 

54.2 

93 

21 

3.03 

0.2 

June 

63.5 

97 

30 

3.51 

0 

July 

68.8 

99 

34 

3.62 

0 

August 

66.5 

96 

35 

3.42 

0 

September 

58i8 

91 

25 

3.44 

0.1 

October 

kl.k 

83 

14 

3.04 

1.0 

November 

35.0 

75 

-15 

3.02 

7.5 

December 

21.4 

61 

-37 

2.62 

14.5 

(c) 

St.  Lawrence  R 

iver 

Water 

Temperature . 

-  The  St. 

Lawrence  Rive 

water  temperatures  prepared  from  records  covering  a  period  of  8  years  (1933 
to  1940,  inclusive)  of  the  City  Engineer,  Ogdeusburg,  New  York,  are  as 
follows  J 


WATER  TEMPERATURE 
Degrees  Fahrenheit 


Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Mean 
Monthly 
32.7 
32.9 
33.0 
36.2 

46.9 
58.8 

65.5 
70.5 
64.6 

56.4 
46.5 

35-7 


Extreme 
Max. 

3S 

37 
37 
46 
60 
66 
73 
74 
72 

65 

52 
44 


Extreme 
Min. 
32 
32 
32 
32 
37 
49 
59 
63 
59 
50 

37 
32 


1-8 


The  abov*  data  are   inoluded   for  the  Information  of   the  contractor.     The 
Government  assume?  no  responsibility  for   their  completeness  or  accuracy  or 
for  deductions,   interpretations,   or  conclusions  drawn   therefrom, 

(d)     River  Stages «   -  Mean  low  water  of  the  St,   Lawrence  River  near 
the  mouth  of  Grass  River   i<q  at  2levation  154.84.     During  the  period  of  re- 
cord 1917   to  1941,   the  maximum  stage  occurred  at  this   point  on  February 
1928  which  was  llevation  176.4.     The  water  at  this  point  reached  Elevation 
172.0,   17  times  in  7  years  during   this   period.     Such  high  stages  CLre   pro- 
duced by  ice  conditions  in   the   river  downstream  from  the  site   of  work  and  are 
not  expected  to  occur  during  the  period  April  16  to  November  30.     The  majd- 
mum  stage   occurring  at  the  aforementioned  location  during  the   period  of  April 
16  to  November  30,   Is  estimated  to  have   reached  approTlmete  Blevation  159. 
Additional  data  on  river  stages  are  available   for  inspection   in   the   U,  S. 
fcigineer  Office,  U«,ssena,  New  York.     The  Qovemment  does  not  giiarontee   th« 
completeness  or  accuracy  of  any  of  the  above  data  and  assumes  no  responsi- 
bili"^  for  deductions,    interpretations,   or  conclusions  drawn  therefrom« 

(•)     Utilities.   -  The  United  States  will  make   such  changes  in   the 
power  transmission  lines  shown   in  the  drawings  in  the  vicinity  of  canal 
Station  358   -  00  as  necessary   to  prevent  Interference  with   the   contractors 
operations.     These  changes  will  be  completed  not  later  than  ,  • 

In  the  event  that  other  power  lines,   telephone  or  telegraph  lines,   pipe 
lines,  cables,  or  other  utilities  are  encountered  within  the  limits  of  the 
work  the  contractor  shall  notify   the  contracting  officer  in  writing  of  any 
neoesseury  changes  in  such  utilities  not  less  than  30  days  in  advance  of  the 
date  he  desires   such  changes  made*     The  contracting  officer  will  arrange  for 
the  relocation  or  reconstruction  of  such  utilities  by  other  agencies,   or  will 
authorize   the  contractor  to  remove  them,   at  no  extra  cost  to  the  Qovemment, 
to  the  extent  required  for  execution  of  the  contract  work. 

1-15.     TRAiiSPC«TATia4   FACILITIEIS.   -  The   following  inforotttion  on  trans- 
portation facilities  is  furnished  for  the  information  of  the  contractor,   but 
the  Qovemment  assumes  no  responsibility  for  its  completeness  or  accuracy 
and  the  contractor  is  expected  to  investigate  the  conditions  and  determine 
for  himself  the   probable   transportation  facilities  available. 

(a)  Railroads.  -  Wassena.   New  York  is  served  by  the  New  York 
Central  Railroad  and  a  branch  line  of   the  Canadian  National  Railway    (known 
as   the  Grand  Tmnk  Lines  in  the   United  States).     Plans  are  now  being  de- 
veloped for  a  construction  railroad  to  be  built  by  others,   siich  railroad  to 
connect  with  the  existing  Uassena  Terminal  Railroad  now  serving  the  Aluminum 
Company  Plant.     The  contemplated  railroad  will  cross  the  Grass  River  or  the 
Uassena  Power  Canal  and  will   probably  terminate  a  few  miles  northeast  of 
Uassena,  New  York. 

(b)  Highways.   -  The  town  of  Uassena,  New  York  is   served  by  New 
York  State  Hi^ways  No.   37  and  No.  56,    the  latter  connecting  with  U,  S. 
Hi^way  No.  11  at  Potsdam,   New  York,   about  25  miles  distant.     Several  im- 
proved county  roads  connect  with  the  aforementioned  State  Highways  with   the 
site  of  the  work. 

(c)  Water.   -  The  nearest  port  to  "ttie  site   of   the   work  providing 
docking  and  other  harbor  facilities  is  Cornwall,  Ontario,  Canada.     Cornwall 
is  accessible  by  water  from  I«ke  Ontario  and  from  the  head  of  deep-water 
navigation  at  Montreal  by  means  of   the  St,   Lawrence  Canals  and  open-river 
stretches  of  navigable  channels.     The  upstreair  end  cf   the  Long  Sault  Canal 
site   (Richards  Landing)  is  accessible  by  water  from  Morrisburg,  Ontariot 
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Canada,  and  the  1'a  t  er.d  (Louth  of  Grass  River)  is  accessible  by  water 
from  Cornwall,  C;  .:  "^t  Catiaua.   Soundiugs  of  the  St.  Lawrence  River  are 
available  for  inspection  in  the  U-  S.  Engineer  Office,  i^assena.  New  York, 
but  the  indicated  depths  are  not  guaraxiteed  by  the  Government,  Locks  in  the 
canals  generally  limit  tr.e  Size  of  craft  to  widths  less  than  ^5  feet,  lengths 
less  than  250  feet,  and  drafts  less  than  14  feet.   For  a  detailed  descrip- 
tion of  the  existing  canals  and  other  lock  clearances  and  depths,  the  con- 
tractor is  referred  to  the  booklet  "Tne  Canals  of  Canada,"  published  by  the 
Department  of  Transport,  Ottawa,  Ontario,  Canada,  copies  of  which  are 
available  for  inspection  in  the  U.  S.  Engineer  Office,  Massei.a,  New  York. 
The  navigation  season  is  usually  limited  by  ice  conditions  to  the  period  from 
April  20  to  December  1. 

1-16.   ORGANIZATION,  PLANT  AND  PROGRESS. 

(a)  The  contractor  shall  perform,  directly  and  without  subcon- 
tracting, not  less  than  twenty-five  percent  {2%)  of  the  work,  to  be  cal- 
culated on  the  basis  of  the  contract  price. 

(b)  The  contractor  shall  employ  an  ample  force  of  properly  ex- 
perienced men  and  provide  a  constiniction  plant  properly  adapted  to  the 
work  and  of  sufficient  capacity  and  efficiency  to  accomplish  the  work  in 
safe  and  workmanlike  manner  at  the  rate  of  progress  specified  in  his  bid. 
All  plants  shall  be  maintained  in  t^ood  working  order  and  provision  shall  be 
made  for  immediate  emergency  repairs.  No  reduction  in  the  capacity  of  the 
plant  employed  on  the  work  shall  be  made  except  by  written  permission  of 
the  contracting  officer.   The  measure  of  the  ■Capacity  of  the  plant*  shall 
be  its  actual  performance  on  the  work  to  which  these  specifications  apply. 
It  is  understood  that  award  of  this  contract  snail  not  be  construed  as  a 
guaranty  by  the  United  States  that  plant  listed  in  statement  of  contractor 
for  use  on  this  contract  is  adequate  for  the  performance  of  the  work. 

(c)  Should  the  contractor  fail  to  maintain  the  rate  of  progress 
proposed  in  his  bid,  the  contracting  officer  may  require  that  additional  men 
or  plant,  or  both,  be  placed  on  the  work,  working  if  necessary  during  addi- 
tional periods,  or  a  reorganization  of  plant  layout  be  affected  in  order  that 
work  be  brought  up  to  schedule  and  maintained  there.   Should  the  contractor 
refuse  or  neglect  so  to  increase  the  number  of  men  or  plant,  or  both,  or  to 
reorganize  the  plant  layout  in  the  manner  satisfactory  to  the  contracting 
officer,  the  latter  may  proceed  under  tne  provisions  of  Article  9  of  the 
contract. 

1-17.   LIABILITY  AND  SAFETY  REQUIREMENTS. 

(a)   Accident  Prevention.  -  In  order  to  protect  the  life  and  health 
of  employees  in  the  performance  of  this  contract,  the  contractor  will  comply 
with  all  pertinent  provisions  of  the  'Safety  Requirements  in  Bxcavation- 
Building-Construction"  approved  by  the  Chief  of  Engineers,  December  I6,  1941f 
(a  copy  of  which  is  en  file  in  the  office  cf  the  contracting  officer)  and 
as  may  be  amended,  and  will  take  or  cause  to  be  taken  such  additional  measures 
as  the  contracting  officer  may  determine  to  be  reasonably  necessary  for  this 
purpose.   The  contractor  will  maintain  an  accurate  record  of  and  will  report 
to  the  contracting  officer  in  the  manner  and  on  the  forms  prescribed  by  the 
contracting  officer,  all  cases  of  death,  occupational  disease  and  traumatic 
injury  arising  out  of  or  in  the  course  of  employment  on  work  under  this  con- 
tract.  The  contracting  officer  will  notify  the  contractor 
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of  any  non -compliance  with  the  foregoing  provisions  and  the  aotlon  to  be 
taken*  The  contractor  shall*  after  reoelpt  of  such  notice*  ItuDodlatelj 
correct  the  conditions  to  which  attention  has  been  directed.  Such  notice, 
when  served  on  the  contractor  or  his  representative  at  the  site  of  the  work, 
shall  be  deemed  sufficient  for  the  purpose  aforesaid*  If  the  contractor  fall« 
or  refuses  to  comply  promptly,  the  contracting  officer  may  Issue  an  order 
stopping  all  or  any  part  of  the  work.  Ihen  satisfactory  corrective  action 
Is  iakan,  a  stai^  order  will  be  Issued.  No  part  of  the  time  lost  due  to  any 
such  stop  order  shall  be  made  the  subject  of  claim  for  extension  of  time  or 
for  excess  costs  or  damages  by  the  contractor* 

(b)  The  contractor  will  not  be  allowed  to  block  or  obstruct  any 
public  highway  without  having  secured  prior  permission  from  the  contracting 
officer,  and  having  provided  safe,  temporary  detours*  During  the  time  the 
public  highway  may  be  so  blocked,  the  contractor  shall  place  danger  lights, 
barricades  and  warning  signs  in  accordance  wiiii  the  laws  of  the  State  of 
New  York* 

(c)  The  contractor  shall  be  responsible  that  his  employees  strict- 
ly observe  the  lavs  of  the  United  States  affecting  all  operations  at  the  sit« 
under  the  contract*  He  shall  comply  with  all  applicable  Federal,  state  and 
local  laws.  Including  those  concerning  the  inspection  of  boilers  and  other 
equipment,  the  licensing  of  engineers  and  other  employees* 

(d)  The  United  States  will  not  be  responsible  for  any  damage  to, 
or  increased  difficulties  in  performance  of  the  work  under  this  contract  on 
account  of  any  scow  or  other  changes  in  the  river  bed  or  banks  or  water  cur- 
rents, and  no  payments,  allowances,  or  deductions  will  be  made  for  or  on  ao* 
count  of  any  such  daniage  or  difficulties* 

(a)  Nothing  in  this  paragraph  shall  be  construed  as  modifying  tha 
responsibility  of  the  contractor  as  set  forth  in  Airticle  10  of  the  contract* 

1-18*  LI(HTS*  -  The  contractor  shall,  at  his  own  expense,  display 
proper  lights  continuously  each  nl^t,  between  the  hours  of  sunset  and  sun- 
rise and  during  fogs,  upon  all  floating  plant  connected  with  the  work,  upon 
all  ranges  ejid   other  stakes  in  connection  with  it,  i4ien  necessary  in  tha 
opinion  of  the  contracting  officer,  and  upon  all  buoys  of  such  size  and  in 
such  locations  as  to  endanger  or  obstruct  navigation,  and  shedl  be  responsible 
for  all  damages  resulting  from  any  neglect  or  failure  in  this  respect.  If 
work  is  done  at  night  the  contractor  shall  maintain,  from  sunset  to  stuu-ise 
such  lights  on  or  about  his  plant  as  the  contracting  officer  may  deem  neces- 
setry  for  the  proper  observation  of  the  operations* 

1-19*  USS  Of  SIPLOSIVIS*  -  The  contractor  shall  use  the  utinost  care  in 
Hie   use  of  explosives  necessary  for  the  prosecution  of  the  work,  not  to  en- 
danger life  or  property*  All  blasting  operations  shall  be  conducted  by  ex- 
perienced men  only*  The  handling  and  use  of  explosives  shall  be  done  strict- 
ly in  accordance  with  the  latest  methods  and  rulings  to  insure  safety}  in 
accordance  with  the  specifications  Issued  by  the   U,  S.  Bureau  of  Mines j 
and  in  compliance  with  the  local  and  state  laws*  Failure  to  observe  neces- 
sary precautions  will  be  sufficient  grounds  for  temporary  suspension  of  the 
work*  All  explosives  shall  be  transported  and  stored  in  a  secure  manner  and 
in  accordance  with  local  and  state  laws{  all  vehicles  and  such  storage  places 
shall  be  marked  clearly  •  DANGER -BIPLOS I VES ■ ,  and  shall  be  in  the  care  of 
competent  watchmen  at  all  times*  In  no  case  shall  caps  or  other  detonators 
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be  stored  or  transported  with  dynamite  or  ottier  explosives.  The  location  of 
magazines  for  the  storage  of  explosives  and  for  the  separate  storage  of  de- 
tonators  shall  be  subject  to   the   approval  of  the  contracting  officer. 

1-20.      PROraRTY  DAiiAQS.    -  Daa^ge   to  Governtnent  property   or  to   the  »orkn 
due   to  failure  of   the  contractor  to  carry   out  the  terms  of  the  contract  and 
specifications,    to   taice  reasonable   precautionst   or  to  maintain   progress  to 
approved   schedules,    or  to  carry   out  the   instructions   of   the  contracting 
officer  shall  be  iiade  good  by   the  contractor  without  expense  to  the  United 
States.     He   will  eJ-so  be  held  responsible   for  any  damage  done   to  adjoining 
property   through  his  neglect  or  failure  to   take   proper   precautions    (See 
Article  10  of  the  contract). 

The   contractor  will   not  be  held  resp)onsible  for  damage  sustained  by 
the  permanent  work  from  accident,   flood,   or  exposure  where  such  dainage  is 
not  due  to  his  fault  or  negligence  and  where   the  work  is  being  conducted  in 
accordance  with   the  terms   and  schedule  of   the  contract  and  specifications, 
but  he  shall  make  such  repairs  as  the  contracting  officer  may  direct  to 
such  damaged  portions  of   the  work,   at  the  applicable  contract  unit  prices 
for  the  various   items  of  work* 

1-21.     INSPBCTION, 

(a)  The  work  will  be  conducted  under   the  general   direction  of 
the  contracting  officer  and  will  be  inspected  in  accordance  vith  Article  6 
of  the  contract  by  inspectors  appointed  by  him.     The   inspectors  will  keep 
a  record  of   the  work  done  and  see   that  the  location  and  limit  marks  are 
kept  in  proper  order,    but  the   presence   of   the   inspector  shall  not  relieve 
the  contractor  or  his  responsible  agent  (see  Article  8  of  the  contract)  of 
responsibility  for  the  proper  execution  of   the  work. 

(b)  Should  the  contractor  refuse,  neglect  or  delay  compliance 
with  the  requirements  concerning  facilities  for  inspection   and  layout   (see 
paragraph  1-22),    the  specific   facilities  may  be   furnished  and  maintained 
by   the  contracting  officer,   and   the  cost  thereof  deducted  from  any  ajcount 
du«  or  to  become  due  the  contractor. 

(e)  Except  as  specified  in  this  paragraph,  in  Article  6  of  the 
contract  and  in  paragraphs  1-22  and  2-10,  all  expenses  of  inspection  will 
be  borne  by  the  United  States. 

(d)     It  is  understood  that  any  instructions,   or  decisions  given 
by  a  superior  officer,   throu^  the  contracting  officer,   are  to  be  con- 
sidered  Instructions   or  decisions  of   the  contracting  officer,    in  all  cases 
where,  under  the  terms  of   this  contract,   decision  rests  with  the  contract- 
ing officer* 

(•)     Portable   Building*  -  The  contractor  shall  furnish   a  suit- 
able portable  building  for  each   section   included  in  the  contract,    located 
as  required  by   the  contracting  officer  within   the   site  of  the   work,   for  use 
by   the  Government.     The  building  shall  be  approximately  10  feet  by   12  feet 
and  shall   be   supplied  with  an   instrument  rack,   a  built-in-desk,   clothes 
lockers,   supply  cabinet  with  loc,   bench  and  such  other  appurtenances   as 
may  be  required  by  the  contracting  officer.     The   buildings  may  be   of  any 
type  construction  approved  by  the  contracting  officer  and  shall  be   riovable, 
as   the  contracting  officer  mi^t  require   their  location  to  be   shifted  dur- 
ing progress  of  the   work.     They   shall  be  reasonably  weather  proof,    and  shall 
be   supplied  with  heat  and  electric   lights  without  cost  to   the  aovermnent. 


1-12 


1-22.     LINKS.  QRADKS  ilND  CZfiAS LRKkilNTS .  -  The  work  shall  b«  o&rrl«d 
out  in  strict  accordano*  vlth  lines,   grades,   and  dimensions  shovn  on  the 
drawings  or  as  directed  from  time   to   time  by  the  ooatraoting  officer. 

The  contractor,   shall  at  his   own  expense,   furnish  all  stakes,    templates, 
patterns,   platforms  and  special  labor  that  coay  be  required  in  setting  and 
cutting,   or  laying  out  any  part  of   the  work. 

The  contracting  officer  will  furnish  the  control  points,   lines,   grades, 
and  elevations  necessary  to  enable   the  contractor  to   perform  the  con- 
struction work»     After  this  layout  has  been  made  by  the  contracting  officer, 
it  shall  b«   the  responsibility  of   the  contractor  to   supply  and  maintain  euLl 
ftdditionaJ.  survey  points,   grade  stakes,   and  other  work  lines  necessary  for 
the  proper  execution  and  conduct  of  liie  work. 

From  time   to  time  during  the  progress  of  the  work,   the  contracting 
officer  will  check  the  contractor's  lines  and  grades   to  determine  whether 
or  not  the  work  is  being  accurately  and  properly  executed,   but  such  checks 
will  in  no  way  relieve   the  contractor  of  the  responsibility  for  executing 
tho  work  in  accordance  with   the  plans  and  specifications,   or  the  original 
field  layout  furnished  by  the  contracting  officer. 

Bench  marks,   triangulatlon   stations,  emd  principal  control  points 
shall  be   preserved  by  the  contractor  wherever  possible  and  in  case   of  their 
unwarranted  destruction  or  removal  by  him  or  his   employees,   they  will  be  re- 
placed by  the  contracting  officer  at  the  contractor's  expense. 

1-23.     CHANCas  AND  CHANGED  CCNDITICNS*  -  When  changes  are  made  in  the 
specifications  or  drawings,   or  changed  conditions  are  encountered  during 
the   progress  of  the  work,   which  cause  an  increase  or  decrease  in   the  amount 
due  under  the  contract,   or  in  "ttie   time  required  for  its   performeu:ice,  an 
equitable  adjustment  shall  be  made  in  accordance  with  Articles   3  and  4  of 
the  contract. 

1-24.     MINOR  MODIFICATIONS.   -  The  right  is  reserved  to  nake   such  minor 
changes  in  the  exscutlon  of  the   work  to   be  done  under  these  specifications 
as,  in  the  Judgment  of  the  contracting  officer,   may  be  necessary  or  expedi- 
ent to  carry  out  the  Intent  of  the  contract;   provided,   that  the  unit  cost 
to  the  contractor  of  doing  the  work  sjiall  not  be   increased  thereby,   and  no 
increase  in  unit  price  over  the  contract  rate  will  be  paid  to  the  contractor 
on  account  of  such  changes,  (see  Articles  3,  4,  and  5  of  the  contract). 

1-25.     CLAIMS,   PROneSTS  AND  APPEALS.   -  If  the  contractor  considers  any 
work  demanded  of  him  to  be  outside  the  requirements  of  the  contract  or  if 
he  considers  any  action  or  ruling  of  the  contracting  officer  or  of  the  in- 
spectors to  be  unfair,   the  contractor  shall  without  undue  delay,  upon  «!uch 
demand,   action,   or  ruling,   submit  his   protest  thereto  in  writing  to  the  con- 
tracting officer,   stating  clearly  and  in  detail  the  basis  of  his  objections. 
The  contracting  officer  shall   thereupon   promptly  Investigate   the  complaint 
and  furnish  the  contractor  his  decision,   in  writing,   thereon*     If  the  con- 
tractor is  not  satisfied  with  the  decision  of  the  contracting  officer,  he 
may,  within  •ttiirty  days,  appeal  in  writing  to  the  Secretary  of  *ar,  whose 
decision,   or  that  of  his  duly  authorized  representative,   shall  be  final  and 
binding  upon  the  parties  to  the  contract.     Except  for  such  protests  of 
objections  as  are  made  of  record  in   the  manner  herein  specified  and  within 
the  time  limit  stated,   in   the  records,    rulings,   instructions  or  decisions 
of  the  contracting  officer  shall  be  final  and  conclusive* 
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All  appeals  froir  decisions   of   the  contracting  officer  au-ttiorisAd 
under   the  contract  shall  be  addressed   to   the  Secretary   of   *ar,   iashington, 
D»  C«     The   appeal  shall  contain   all   the    facts  or  circumstances  upon  which 
the  contractor  bases  his  claim  for  relief  and  should  be   presented  to  the 
contracting  officer  for  transmittal  »ithin  the   tinne   provided  therefor*   in 
the   contract* 

1-26.     PATBU/rs,   -  The  contractor  shall  hold  and  save  the  Qovernment 
its  officerst   agents,    servants  and  employees,   harmless  from  liability   of 
any  nature  or  kind,    including  costs  and  expenses  for  or  on  account  of  any 
patented  or  unpatented  invention,   article   or  appliance   manufactured  or 
used   in   the   performance   of   this  contract,    including  its   use   by  the 
Qovernment* 

1-27,      PROTHXrriON   OF   STORED  I^TBRIALS.    -  All  tmterials,    supplies  and 
articles  delivered  at  the   site  shall   be  adequately  housed  or  otiierwise   pro- 
tected against  deterioration  and  damage   to   the  satisfaction  of  the  contract- 
ing officer*     When  material  stored  at  the  site  and  partly  paid  for  is  not  ade- 
quately protected  by  the  contractor,    such  material  will   bo   kept  protected  by 
the  contracting  officer,    at  the  expense  of  the  contractor  and  no  partial   pay- 
ments will  be  made  upon  future  delivery  of   the  articles  or  comcoodities  in 
que«!tion* 

1-28.   MISPLACED  MATERIAL.   -  Any  material  that  Is  deposited  elsewhere 
"Wian  the   place  designated  or  approved  by   the  contracting  officer  will  not 
be   paid  for,   and  the  contractor  may  be   required  to  remove  such  material  and 
waste  it  or  redeposit  it  as  directed* 

1-29.      PREFERENCE  FOR   DOIBSTIC  ARTICLBS* 

(a)     With  reference  to  article  18  of  the  contract,   because   the 
materials  listed  below,   or  the   materials  from  which  they  are   o^anufac tared 
are  not  mined,   produced,   or  manufactured,   as   the   case   may  be,    in   the   United 
States   in  sufficient  and  reasonably  available  como^rclal  quantities   and  of 
a  satisfactory  quality,   their  use  of  the  work  herein   specified  is  authorized 
without  regard   to   the  country  of  origin* 


Platinum 

Nickel 

Asbestos 

Chromium 

Rubber 

China  Wood  Oil   (Tung  Oil) 

Cork 

Teak  Wood 

Balsa  Wood 

Jute 

Silk 

English  Ball  Clay 

Kaurigum 

Sisal 

English  China  Clay 

Uo 

Tin 

Natural  Copper-Nickel  Alloy 

Asphalt 

Aluminum 

Diamonds 

(b)     Articles,    niaterieLls  or  supplies  manufactured  In   the   United 
States  and  containing  mercury,   anticaony,    tungsten   or  mica  of  foreign  origin 
may   be  Used  in   the  work  herein   specified  because  of  stwh  manufactured  ar- 
ticles,   materials,    or  supplies  have  been  manufactured  In   the   United  States 
substantially  all  from  articles,    materials,   or  supplies,   mined,    produced 
or  manufactured,   as   the   case  may  be,    in   the  United  States* 

1-30*      INTERFEREMCE  WITH  OIHilR  CONTRACTS.   -  The  contractor   shall  not 
interfere  with  material,    appliances  or  workmen  of  the  United  States   or  of  any 
contractor  who  may  have  work  at  this  site*     As   far  as   practicable,   all  con- 
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traotors  shall  hav*  equal  rights  to   th«  use  of  all  roads t  grounds  and  adjacent 
river  and  make  equitable  agreements  among  themselves   for  "the  use  of  temporary 
railroads  and  hi^ways*      In  oases  of  disagreeLient  regarding  such  use,    the   de- 
cision of   the  contracting  officer  shall  govern,    (see  Article  13  of   the   contract) 

1-31,     RESTORATION  OF  SITE,   -  Before  final   payownt   is  n*ide,    the  contractor 
shall  remove  from  the   site,  without  expense   to  the  United  StQte<=,  all  rubbish, 
unused  materials,    provided  by  him,    temporary  buildings,    and  other  structures 
erected  by  him,   shall  fill  all  holes  or  cavities  made  for  his  convenience, 
except  as  otherwise  provided,   and  shall  leave  the  whole   site  in  good  order 
and  condition,   all  as  required  by  the  contracting  officer, 

1-32*     RAIS  OF  WACHCS* 

(a)     Pursuant  to  the  provisions  of  Article   17  of  revised  United 
States  Standard  Form  No*   23  the  following  wages  rates  have   been  determined 
by  the  Oepartctent  of  Labor* 

SCHBDUia  OF  WAQB  RATES 

f^lflff«^^"fioation  Minimum  Rate  per  Hour 

Blacksmith 

Blacksmith's  Helper 

Blade man 

Blaster 

Carpenter 

Carpenter's  Helper 

Uechanio 

Uechanlo's  Helper 

Blactrioian 

Electrician's  Helper 

Fireman 

Oreasers   (any  machinery) 

Oiler  (Dredge) 

Oiler  (Power  ShoV*l,  Dragline  &  Tower  machine) 

Operator  (Slevating  grades) 

Operator  (Bulldozer) 

Operator  (Tractor) 

Operator  (Crane) 

Operator  (Power  Shovel,  Dragline  &  Tower  machine) 

Operator  (Pump) 

Operator  (Derrick) 

Operator  (Launch,   under  65  H,P«) 

Craneman  (Dredge) 

Deckhand  (Dredge) 

Laborer  (Dredge) 

Laborer 

ielder  (*leotrio) 

Welder  (Qas) 


1-15 


SCHffiPUU  OF  WAGK  RATBg 
Cl&aaifloation  Minimum  Rata   Per  Hoiy 

Truck  Drivers  I 

li  tons   or  less 

li  tons   to   4  tona 

4  tons   to  10  tons 

over  10  tons 
Dumpmeui   (spotter  and  graddman) 
Watchman 
Painters 

Jack  Hajmaer  4  Drill  Operators 
Pipefitters   (steam) 
Plumbers 

(b)     Each  class   of  laborer  and  mechanic   specified  in  the  above 
schedule  shall  receive  not  less   than  the   minimum  rate  of  w^es   specified 
therein,  except  that  dedutlons  from  wages  paid  may  be  made  as  required  by 
any  laws  now  or  hereinafter  in   force,    in   the  state  in   which   this   project 
Is  sltuatedf  calling  for  contribution   by  employees   from  earnings   to  funds 
maintained  In   the   administration   of  any  unemployment  compensation  law  under 
the  Social  Security  Act.     In  the   event  that  it  becomes  necessary   to  employ 
any  laborer  or  mechanic  whose  work  is  not  covered  by  any   of  the  classifi- 
cations  in  said  schedule,   he  shall  be   paid  not  less   than  the   prevailing 
rate  of  wages  for  the  class  of  work  done  by  him.     Such  rate  eheJl  be   pre- 
determined by  the  contracting  officer.      In  csise  of  any  dispute  arises  as   to 
what  are  the  prevailing  rates  of  wages  for  work  of  a  similar  nature  which 
cannot  be  adjusted  by  the  contracting  officer,    the  matter  shall  be   referred 
to  the  Secretary  of  Labor  for  determination  and  his  decision  thereon   shall 
be  ooncluslve  on  all  parties  thereto. 

(o)     The  contractor  will  be  required  to  furnish  identification 
badges  for  all  his  employees.     The  badges  will  show  the  en?>loyees  photo- 
graph,  printed  najoe  and  signature,   and  will  be  of  a  design  approved  by  the 
contracting  officer* 

(d)  The  contractor.    In   performing  the   work  required  by   this  con- 
tract, shall  not  discriminate  against  any  worker  because  of  race,   creed, 
color  or  national  origin. 

(e)  The  contractor,  agrees  that  the  provisions  of  paragraph   (d) 
above  will  also  be   Inserted  in  all  of  his   subcontracts.     For  the  purpose 
of   this  article  a  subcontract  is  defined  as  any  contract  entered  into  by 
the  contractor  with  any   Individual,    partnership,   aLssoclatlon,   corporation, 
estate,   or  trust,   or  other  business  enterprise   or  legal  entity,   which   in- 
volves performance,  .irtiolly  or  in   part  at  the  site  of   the  woric,   of  some 
part  of  the  work  to  be  performed  under  this  contract. 

1-33.     REPORTS  TO  DffiPARTNEIlT  OF  UBOR.  -  The  contractor  will  report 
OBn-ttily,   and  will  cause  all  subcontractors   to  report  in  like   manner,    within 
five  days  after  the  close   of   each  calendar  month,    on  forms   to   be   furnished 
by  the  Department  of  Labor,    the  number  of   persons  on  their  respective   pay- 
rolls,  the  aggregate  amount  of  such   payrolls,    the  man  hours  worked,   and  the 
total  expenditures  for  materiaO-s.     He   sheuLl  furnish   to   the   Department  of 
I^ibor  the  names  and  addresses  of  all  subcontractors  on  l^e  work  at  the 
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earliest  date  practicable,   provided  that  the  foregoing  shall  be  applloable 
only  to  work  at  the  site  of  the  oonstruction   project.     Copies  of  aJ-l  data 
furnished  the  Department  of  Labor  shetLl  be  promptly  furnished  the  contract- 
ing officer. 

1-34.     EJVOICHIS.   -  The  contractor  shall  furnish   the  contracting  officer 
with  copies  of  aJ-l  Invoices  for  the  purchases  of  materials;  supplies  and 
plant  in  connection  with  the  work  to  be   performed  under  these  specifications. 
The  contractor's  records  shall  be  subject  to  inspection  by   the  contracting 
officer  to  verify  the  accuracy  euid  completeness  of  ttie   information  furnished* 

1-35,     COST  DATA.  -  The  Qo^/emment  will  keep  a  record  of  the  costs  of 
the  work  performed  under  these  specifications  and  the  contractor  shall  per- 
mit the  contracting  officer  to  have  access  to  his   timekeeping,    invoices, 
and  plant  records  for  this   purpose.     The  contractor  shall  also  furnish  the 
contracting  officer  with  a  statement  of  the  initial  cost  and  date  of  purchase 
of  all  plant  used  in  connection  with  the  work. 

1-36.      ADJUSTIiENT   OF  CONTRACT   PRICE  BY  REASON   OF  CHANGE   IN   FEDERAL, 
STATE  CR  LOCAL  TAXES.  -  The  contract  price  will  be  considered  to  include  all 
Federal,   State  and  local  taxes  imposed  prior  to  the  date   of  opening  bids 
and  applicable   to  the  undertaking.     If  any  privilege,   sales,   gross  receipts 
or  other  tax  (exclusive  of  taxes  on  net  Income  or  undistributed  profits) 
applicable  to  the  undertaking  and  payable  directly  by  the  contractor,   is 
imposed  or  changed  after  the   date  of  opening  bids  by  Federal  or  state  enact- 
ment,  then  the  contract  price  will  be   increased  or  decreased  accordingly 
and  any  amount  due  or  chargeable  against  the  contractor  as  a  result  thereof 
will  be  adjusted  on  payment  vouchers  as  sepeurate  items* 

1-37.     SUBCOmTRACTORS,  -  Subcontractors  and  their  employees  shall  be 
considered  to  be  employees  of  the  contractor  as  the  tenn  'employee"  is  used 
in  these  specifications* 

1-38.     SITE  OF  WORK.  -  The  term  "site  of  work",  as  used  in  these  spe- 
cifications and  in  Articles  17  and  19  of  the  contract,   will  embrace  all 
areas  wherein  field  operations  are  conducted  by  the  contractor  in  connection 
with  this  contract,   including  work  areas,    shops,  yards,   camps,   etc.,   ir- 
respective  of  whether  such  operating  areas  lie  within  the  limits  of  work 
areas  or  right-of-day  shown  on  the  drawings* 

1-39*     ASSIGNysINT  OF  CLAIMS.   -  The  Act  of  October  9,   1940   (Public  No* 
811,  76th  Congress)  provides  that  Sections  3477  and  3737,   Revised  Statutes 
shall  not  apply  to  any  cause  in   which  the  moneys  due  or  to  become  due   from 
the  United  States,   under  a  contract  providing  for  payments  aggregating 
|1,000  or  more,  are  assigned  to  a  bank,  trust  oompemy  or  other  financing 
institution  including  any  Federal  lending  agency.     An  assignment  may  be 
made  under  liiis  contract,  piursvjant  to  the  Act  of  October  9,  1940,   cited 
above,   and  subject  to  the  further   provisions  stated  belowt 

(a)  Any  assignment  shedl  cover  all  amounts  payable  under  this 
contract  and  not  already   paid  and  shall  not  be  made  to  more  than  one  party, 
except  that  any  such  asslgntcent  may  be  made  to  one   party  as  agent  or  trustee 
for  two  or  more  parties  participating  in  such  financing* 

(b)  Any  claim  under  this  contract  which  may  be  assigned  nay  be 
subject  to  further  assignment  to  a  bank,   trust  company,   or  other  financing 
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Institution,   including  any  Federal  lending  agency,   and  to  similar  further  as- 
signment;   provided,    that  any  such  assignee   shall  file  written  notice  of  the 
further  assignment  together  with  a  true  copy  of   the  instrument  of  further  as- 
signment with   the  contractor  and  also  as   provided   in  proviso  4  of  Section  1  of 
the  Assignment  of  Claims  Act  of  1940   (Public  No.  811,   76th  Congress)   in  respect 
of  original  assignment* 

(c)  No  assignee  shall  divulce  any  infonnation  concerning  the  contract, 
or  contained  therein,    except  to  "ttiose   persons  necessarily  concerned  with   the 
transaction* 

(d)  Paycjents  to  an  assignee  of  any  claim  arising  under  this  contract, 
shall  not  be   subject  to  reduction  of  set-off  for  any  indebtedness  of  the   assignor 
to  the  United  States  arising  independently  of  this  contract* 

1-40*  ADJUSTLffl>lT  OP  PRICHIS  FOR  LABOR  AND  MAiaRlALS. 

(a)  The  following  teras  used  hereafter  are  defined  as  follows* 

(1)  •Basic  hourly  earnings   index*   shall  be  determined  by  add- 
ing month  average  hourly  earnings   in  the   *  ■   industry  as  indicated 
under  heading  '                      *    in  iiio  monthly  pamphlet  "Hourly  Wages  and  Labor 
Employment*   issued  by   the  Department  of  Labor  fori   the  month  in  which  con- 
tract time  commences,   the  five    (5)  months  preceding  such  month,   and  the   six 
(6)  months  succeeding  such  month |  and  then   dividing  this  total  by  twelve    (12)* 

(2)  "Basic  materials   index"    shall  be   determined  by  method  in 

(1)  above,   using  month  indices  for  item  " "    in  the  monthly 

pamphlet  "Wholesale  Prices"    issued  by  the  Department  of  Labor* 

(3)  "Monthly  labor  adjustment  index"    shall   be  deternilned  from 
monthly  average  hourly  earnings   Identified  as  to   source   in    (l)  a3»ove  as 
follows*     Add  the  avera^  hourly  earnings  for  the  month  for  which  adjustment 
is  being  made,   and  two  preceding  months  and  the  two  succeeding  montiisi   and 
then  divide  this  total  by  five   (5)* 

(4)  "iiionthly  materials  adjustment  index"   shall  be  determined 
by  method  in   (3)  above,   using  monthly  indices   identified  a?  to   source  in    (2) 
above* 

(5)  Above  contract  indices  in   (l)   (2),    (3),  and  (4)  shall  be 
computed  to  nearest  second  decimal  place,   taJdng  the  decimal   point  as  located 

in  indices   issued  by  the  Department  of  Labor*     When  third  decimal   place  computes 
to  5  or  over,    the   figure  in  second  decimal  place  shall  be  raised  to  next  higher 
figure* 

(b)  (1)     The  propostlon  of  the  contract  price  represented  by  labor, 
subject  to  adjustment  In  price,    is  accepted  as  per  cent  of  contract 
price* 

(2)     The  proportion  of  the  contract  price  represented  by  materialsi 
aubject  to  adjustiaent  in  price,    is   accepted  as  per  cent  of  the 

contract  price* 

(c)  (1)  The  labor  cost  for  entire  contract  as  determined  in   (b)   (l) 
above   shall  within   thirty   (30)  days  after  receipt  of  notice   to   proceed,   be  divi- 
ded into  monthly  labor  cost  quotas*   prepared  by   the  cor. tractor  and  subject  to  the 
approval  of  the  contracting  officer,   for  each  partial  or  whole  calendar  month 

of  the  contract  time  beginning  with   the  notice   to   proceed. 

(2)  The  materials  cost  for  entire  contract  as  determined  in   (b) 

(2)  above  shall  be  similarly  divided  into  monthly  materials  cost  quotas  within 
thirty   (30)  days  after  receipt  of  notice   to  proceed* 

(d)  Adjustments   in  payments   shall  be  obtained  for  each  monthly  cost 
quota  as  follows*   ^iultiply  monthly  cost  quota  by  the  appropriate  monthly  adjust- 
ment  index,   divide   by  corresponding  basis   index,   and  subtract  monthly  cost  quota* 
The  result  shall  be  added  to  or  deducted  from  payments  to  the  contractor* 
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(e)  (l)  If  the  tla»   for  parfonnance  of   this  contract  Is   legally 
extended  by  the  contracting  officer,    there   «^hall  be   itiiii«diately  set  up  by 
the  contractor,   subject  to  the  approval  by  the  contracting  officer,   new 
monthly  cort  quotas  as  necessary.     These  new  monthly  cost  quotas  may  ex- 
tend back  as   far  as  any  month  for  which  adjurtraents  in  payments  have  not 
been  completed,    but   the   total  of   the  new  quotas   shail  not  exceed  the   total 
of  the  old  quotas  for  which  adjustments  in  payments  have  not  been  completed. 

(2)  If  there   is  ein  increase  or  decrease  in   the  work  origin- 
ally contemplated  under  this  contract,    there  shall  be   immediately  set  up 
by  the  contractor,   subject  to  the  approval   of  the  contracting  officer,   new 
monthly  costs  guotas  for  months  concerned. 

(3)  If  liquidated  damages  are  ass9S'=!ed  against  the  contractor 
under  the  contract,  s-uch  liquidated  damages  shall  not  be  considered  in  Bak- 
ing adjustments. 

(f)  The  adjustment  payment  or  deduction  for  any  one  monlii  shall 
normally  be   included  with  next  partial  contract  payment  after  receipt  of 
Department  of  L^bor  indices  for  such  month. 

(g)  The  acceptance  and  final  payment  for  work  and/or  materials 
under  this  contract,    shall   be  carried  out  as  elsewhere  provided  in  this 
contract,   and  amounts  retained  for  the  protection   of  the  Government  during 
construction  shall   be  promptly  paid  upon  final  accepteincei  Provided,  how- 
•vea^t   that  an  amount,   as  determined  by  the  contracting  officer,  for  pro- 
tection of  the  Government  in  adjustments  not  yet  completed,   shall   be   re- 
tained! and,  provided  further,   that  the  release  required  by_ 


_wlll  contain  provlBion  excepting  such  adjustment  paj- 


a»nts  as  may  become  due  the  contractor. 

(h)     After  fincil  payment  for  basic  contractural  price  as  indi- 
cated in  paragraph   (g)  above  has  been  made,   adjustments  becoming  due  will  be 
delayed  until  all  indices  necessary  for  completion  of  all  adjustments  under 
the  contract  are  available,   when  one  lump  payment  or  deduction  shall  be  made 
for  such  adjustments* 

(i)     In  case  the  final  adjustment  in  the  contract  price  results 
in  a  net  deduction  from  the  contract  price,   the  contractor  and  his  sureties 
shall  be  liable  for  the  amount  thereof  until  it  is  refionded  to  the  Government* 

(j)     When  payment  obligations  under  the  contract  exceed  the  con- 
tract price  as  a  result  of  increases  in  labor  and/or  materials  costs  to  the 
extent  that  available  appropriations  are  exhausted,   the  Government  reserves 
the  right,   without  further  liability  to  suspend  further  work  under  the  con- 
tract for  the  account  of  the  Government  or  to  terminate   the  contract  on  pay- 
ment of  contractual  obligations  incurred  up  to  the   point  of  termination. 

1-41.     FINAL  EXAUINATICN  AND  ACCEPT ANCB*  -  When  all  work  called  for  under 
this  contract  has  been  con^leted,   the  contracting  officer  will  maJce  a  thorough 
examination  of   the   same  and,   if  it  is  found  to  fully  comply  with   the  require- 
ments of  the  contract,  it  will  be  finally  accepted  and  final  payment  includ- 
ing retained  percentages  will  be  made  in  accordance  with  the  provisions  of 
Article  16d  of  the  contract.     Nothing  in  this  paragraph  shall  be  construed  as 
a  deviation  from  the  provisions  of  paragraphs  1-02   (e)  and  2-10  regarding  the 
acceptance  of  subsections* 

1-42.  APPROVAL.  -  This  contract  shall  be  subject  to  the  written  approval 
of  the  proper  authorities  to  be  designated  later  and  will  not  be  Binding  until 
80  approved* 
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Specifications:  Long  Sault  Canal 

SECTION  II 
EXCAVATION  OF  LONG  SAULT  CATJAL 
2-01.   CHARACTER  OF  MATERIALS. 

(a)  Borings  and  probings  made  by  the  United  States  to  determine  the 
character  of  materials  are  shown  on  sheets  Nos.  5  ^o  31t  inclusive,  of  the 
maps  referred  to  in  paragraph  1-04. 

(b)  Samples  obtained  from  borings  and  test  pits  and  the  logs  of  test 
pits  are  available  for  inspection  at  the  U.  S.  Engineer  Office,  liassena,  New 
York.   Previous  borings  have  been  made  by  other  agencies  in  the  general  vicinity 
of  the  work  and  much  of  the  results  of  these  explorations  are  also  available  fcr 
inspection  in  the  U.  S.  Engineer  Office.  Particular  attention  is  invited  to  the 
fact  that  stones  in  sizes  varying  from  small  gravel  to  large  boulders  may  te 
encountered  in  widely  varying  proportions  in  different  parts  of  the  work. 

(c)  The  United  States  does  not  guarantee  that  other  materials  will 
not  be  encountered  nor  that  the  proportions  of  the  several  materials  will  no, 
vary  frcm  those  indicated  by  the  explorations.   Bidders  are  expected  to  examine 
the  site  of  the  work,  prior  excavations  and  spoil  banks  in  the  general  vicinity 
of  the  work,  the  logs  and  samples  from  the  aforementioned  borings,  probings,  and 
test  pits  and  after  these  investigations,  plus  any  additional  borings  or  pro- 
bings they  may  desire  to  make  on  their  own  behalf,  decide  for  themselves  the  char- 
acters and  proportions  of  the  materials  and  make  their  bids  accordingly. 

(d)  If  materials,  structures,  or  obstacles  of  a  substantially  dif- 
ferent character  are  encountered  in  the  execution  of  the  prescribed  work  and 
the  cost  of  their  removal  or  satisfactory  treatment  obviously  would  be,  in  the 
opinion  of  the  contracting  officer,  either  in  excess  of,  or  less  than  the  contract 
price,  the  contracting  officer,  in  either  alternative,  will  then  proceed  in  ac- 
cordance with  the  provisions  of  Article  k   of  the  contract, 

2-02.   CLEARING  AND  GRUBBING. 

(a)  The  entire  work  area  as  shown  on  the  contract  plans  shall  be 
cleared  except  buildings  required  for  use  by  the  contracting  officer  according 
to  the  following: 

(1)  The  excavation  area  for  the  canal  shall  be  cleared  of 
all  trees,  brush,  fences,  buildings  and  any  other  objectionable  material  as 
directed  by  the  contracting  officer. 

(2)  In  areas  to  be  covered  by  spoil,  trees  shall  be  cut  off 
at  elevations  not  higher  than  k   feet  below  the  top  of  the  spoil  dump. 

(3)"  The  foundation  areas  of  the  embankments  for  Class  I  and 
Class  II  canpacted  earth  fills,  filter  blankets  and  rock  protection  shall  be 
cleared  and  ginbbed  of  all  trees,  stumps,  roots,  brush,  fences,  buildings  and  any 
other  objectionable  material,   •^n  foundation  areas  to  be  stripped  as  shown  on 
the  contract  drawings,  all  roots  1^  inches  in  diameter  or  greater  shall  be 
grubbed  to  a  minimum  depth  of  4  feet  below  the  ground.  Trees  in  the  founda- 
tion areas  for  Class  III  fill  shall  be  cut  off  at  elevations  not  higher  than 
2  ft.et  above  the  ground  surface. 

(4)  All  other  areas  within  the  limits  of  the  work  area  not  men- 
tioned above  shall  be  cleared  of  trees,  brush,  fences,  buildings,  and  any  other 
objectionable  material.   Ail  trees  shall  be  cut  off  2  feet  above  the  ground 
surface  except  that  above  Robinson  Bay  Lock  site  no  stumps  shall  remain  above 
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elevation  230  M.S.L.  and  above  Grass  River  Lock  site  no  stumps  shall  remain 
above  elevation  I92  M.S.L.   Where  trees  stand  on  ground  above  these  elevations 
they  shall  be  cut  off  flush  with  the  ground, 

(b)  All  material  from  clearing  and  grubbing  shall  became  the  pro- 
perty of  the  contractor  and  he  shall  destroy,  remove  from  the  site  of  the  work, 
or  otherwise  dispose  of  it  as  appioved  by  the  contracting  officer, 

(c)  No  separate  payment  will  be  made  for  clearing  and  grubbing,  but 
the  cost  of  doing  such  work  shall  be  included  in  the  contract  prices  for  other 
items  of  work. 

2-(3  .   EXCAVATION  OF  CANAL. 

(a)  General.  The  contractor  shall  excavate  the  Long  Sault  Canal 
within  the  limits  and  to  the  lines,  slopes  and  grades  indicated  on  the  drawings 
and  as  expressed  in  paragraph  1-02  hertsof .  The  contractor  may  excavate  by  dredg- 
ing (See  paragraph  2 -03(c)  herein)  or  by  land  excavation  methods  or  by  and  ccm- 
bination  thereof,  excepting  within  certain  reserved  areas  designated  on  the  plans 
end  referred  to  herein  as  areas  A  consecutively  to  I.  The  excavation  of  these 
reserved  areas  shall  be  done  by  dry  land  methods  only,  and  in  accordance  with 
the  provisions  of  paragraph  2-04.  2-05.  ^^^   2-o6.  Prior  to  conmencement  of 

work  and  at  intervals  of  not  less  than  60  days  thereafter  during  the  progress 
of  the  work,  the  contractor  shall  submit  a  plan  satisfactory  to  the  contracting 
officer  indicating  the  equipment,  methods  and  procedure  he  proposes  to  use  in 
doing  the  work  within  the  contract  time. 

(b)  Dry  Land  Excavation  not  including  that  involved  in  the  reserved 
areas  A  to  J  may  be  done  by  any  method  the  contractor  may  select  providing  the 
excavated  material  is  all  deposited  within  the  areas  designated  as  spoil  areas  in 
compliance  with  the  provisions  of  paragraph  2-03.   I^  "the  contractor  prefers  to 
use  other  or  additional  spoil  areas,  he  shall  first  secure  the  consent  of  the 
contracting  officer  in  writing. 

(c)  Dredging.  -  In  areas  where  he  elects  to  excavate  by  dredging,  the 
contractor  shall  provide  all  channels,  basins,  dikes,  pumping  facilities,  waste 
weirs,  and  other  works  required  for  placing  his  dredges  on  the  site  of  the  work, 
create  and  maintain  flotation  pools  of  adequate  depth,  excavate  and  dispose  of  all 
materials  as  required  herein,  and  remove  his  dredges  from  the  site  of  the  work. 

In  connection  with  all  dredging  operations,  he  shall  control  his  waste  water  so  as 
to  avoid  damage  to  the  activities  of  other  contractors  and  the  public  at  large. 
Location,  size  and  type  of  waste  weirs  shall  be  subject  to  the  approval  of  the 
contracting  officer.  The  cost  of  all  such  work  shall  be  included  in  the  contract 
unit  prices  for  excavation.  Where  the  specified  side  slopes  intersect  the 
ground  surface  at  an  elevation  five  feet  or  more  above  the  dredge  flotation  pool, 
the  prism  of  material  lying  above  the  pool  and  at  the  outer  extremity  of  the 
slope  shall  be  excavated  by  dry  methods  prior  to  dredging,  as  indicated  on  the 
drawings.  Dredging  of  side  slopes  shall  be  conducted  so  as  to  produce  minimum 
undercutting.  The  contracting  officer  will  prescribe  the  maximum  allowable 
depths  of  undercutting  wherever  he  considers  that  the  material  being  excavated  is 
of  such  nature  that  slides  extending  beyond  the  limits  of  the  specified  side 
slopes  might  result  from  excessive  undercutting, 

2-04.   EXCAVATION  A?ID  DISPOSAL  OF  MATERIAL  FROM  RESERVED  AREAS. 

(a)  The  following  areas  designated  on  the  drawings  are  expected  to 
yield  Classes  I  and  II  material  suitable  for  the  construction  of  Dikes  Nos.  1, 
3,  5,  and  6  within  the  limits  shown  on  the  drawings,  as  well  as  material  to  be 
spoiled  for  subsequent  use  by  the  United  States. 
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Serviceable  and  suitable  material  from  thsse  areas  shall  be  used  for  the 
following  pui poses. 

From  Area  Use 

A  To  extent  needed  in  Di^e  No.  1;  excess  material  to 

be  spoiled  in  designated  spoil  areas. 

B  To  extent  needed  in  Dikes  Nos.  1  and  3;  excess 

material  to  be  spoiled  in  compliance  with  the  pro- 
visions of  paragraph  2-04(b). 

C  To  extent  needed  in  Dikes  Nos.  1  and  3* 

D  In  Dike  No.  3  ^o  i'ts  full  extent 

E  In  Dike  No.  3  to  its  full  extent 

F  In  Dike  No.  3  to  its  full  extent 

G  and  H  To  extent  needed  in  Dikes  Nos.  5  and  6;  excess 

material  to  be  spoiled  in  compliance  with  the  pro- 
visions of  paragraph  2-04(b). 

I  To  be  stockpiled  in  compliance  with  the  provisions 

of  paragraph  2-04(b)  for  subsequent  use  by  the 
United  States. 

(b)  The  excavation  of  the  foregoing  reserved  areas'  shall  be  done  by 
diy  land  methods  in  compliance  with  the  following  provisions: 

(1)  All  sod,  vegetable  matter,  soft  clay,  or  other  materials 
which,  in  the  opinion  of  the  contracting  officer,  are  unsuitable  for  Classes 
I  or  II  fill  shall  be  stripped  and  used  as  Class  III  fill  or  deposited  in  the 
designated  spoil  areas  in  accordance  with  the  provisions  of  paragraph  2-05. 

(2)  All  material  suitable  for  use  shall  be  hauled  immediately  to 
the  site  of  its  use,  or  it  shall  be  stockpiled  in  the  spoil  area  shosn  on  the 
drawings  in  such  a  manner  that  it  does  not  become  mixed  with  unsuitable  material, 

(3)  All  unsuitable  material  forming  an  overburden  over  usable 
material  shall  be  stripped  off  before  usable  material  is  dug  and  conveyed  fr-om 
its  present  location, 

^4)  The  contractor  shall  conduct  his  excavation  operations  in 
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auch  a  manner  "nt^  shall  provide  such  drainage  facilities,  pumping  and  dikes  as 
will  permit  removal  of  usable  material  in  the  driest  condition  practicable. 

(3)  Prior  to  the  completion  of  the  dike  work  required  under  these 
specifications,  the  contractor  shall  have  at  all  times  sufficient  plant  and  equip- 
ment available  to  transport  and  process  into  dikes  without  interruption,  the 
full  output  of  his  excavating  machines  while  employed  within  reserved  areas  A, 
B,  C,  D,  E,  F,  G,  and  H.  During  this  period  he  shall  proceed  to  move  the  suit- 
able material  for  Class  I,  and  II,  fill  direct  from  the  excavation  to  the  dikes. 
If  during  excavation  of  the  above  mentioned  reserved  areas,  weather  conditions 
preclude  the  proper  construction  of  dikes,  the  contractor  shall  cease  excavation 
of  the  usable  material  until  weather  conditions  allow  dike  construction  to  be  re- 
sumed, or  shall  stockpile  the  usable  material  in  the  designated  spoil  areas 
(see  paragraph  2-04  (b)(2)  herein)  if  so  authorized  by  the  contracting  officer. 
Suspension  of  excavation  will  be  allowed  only  when  and  to  the  extent  that  in  the 
opinion  of  the  contracting  officer  progress  on  the  canal  excavation  has  been 
such  as  to  warrant  it.  Usable  material  stockpiled  in  accordance  with  the  be- 
forementioned  requirements  shall  be  re-excavated  from  the  stockpile  if  needed 
and  transported  to  the  site  of  dike  construction,  in  which  case  separate  pay- 
men?  will  be  made  therefor  at  the  rate  of  fifty  (50)  percent  of  the  contract 
unit  price  for  original  excavation  of  the  material.  '  No  such  payment  will  be 
made  for  re-excavatlon  of  the  material  stockpiled  for  any  other  reasons  than 
those  stated  herein*  If  the  contractor  electa  to  stockpile  in  places  other  than 
the  designated  spoil  areas  during  periods  when  dike  construction  cannot  proceed 
on  account  of  weather  conditions,  he  may  do  so  under  the  above  provisions  for 
payment  for  re-excavation  provided  the  site  of  the  contractor's  stockpile  is 
approved  by  the  contracting  officer.  The  stockpiling  and  subsequent  rehandling 
or  re-excavation  of  any  material  shall  not  constitute  a  basis  for  extension  of 
time  limit  under  the  contract. 

2-03.  DISPOSAL  OF  EXCAVATED  MATERIAL. 

(a)  If  the  excavation  is  made  by  dry  land  equipment,  the  following 
provisions  shall  apply.  The  excavated  material  except  as  provided  in  paragraph 
2-03  and  that  required  for  Class  III  fill  shall  be  disposed  of  m   spoil  piles 
adjacent  to  the  canal  as  shown  on  the  drawings.  The  top  of  all  spoil  dumps 
upstream  frac  Robinson  Bay  Lock  Site  shall  be  at  Elevation  234  or  lower,  or  at 
Elevation  246  or  higher,  and  downstream  from  Robinson  Bay  Lock  Site  they  shall 
be  at  Elevation  I96  or  lower,  or  at  Elevation  204  or  higher,  except  that  the 
dimensions,  location  and  the  top  elevation  (238. 0)  of  Spoil  Area  "K"  at  the  up- 
per end  of  Section  "A"  (approximate  Canal  Station  48+00  to  78fOO)  shall  be  as 
indicated  on  sheet  No.  4*  Spoil  dumps  shall  be  built  so  that  their  front  faces 
will  present  straight  line  contours  parallel  to  the  spoil  control  lines  indicated 
on  the  drawings.  The  spoil  control  line  is  a  definite  line  shown  on  the  plans 
and  cross-sections  for  the  purpose  of  establishing  the  position  of  the  front 
slope  at  a  definite  elevation,  thus  making  the  front  slope  a  plane  surface. 

All  dumps  shall  be  leveled  off  on  top  and  graded  on  the  side  and  end  slopes  to 
give  proper  drainage  and  present  an  orderly  and  finished  appearance.  No  dump 
shall  be  built  with  either  its  front,  rear  or  end  slopes  steeper  than  1  vertical 
on  3  horizontal.  The  front  slope  of  dumps  shall  be  kept  as  uniform  as  practic- 
able. Gaps  in  spoil  piles  for  access  to  the  canal  and  for  drainage  purposes 
shall  be  left  at  intervals  of  generally  not  less  than  1000  feet  along  the  canal, 
and  at  all  other  locations  shown  on  the  drawings. 

(b)  If  the  excavation  is  done  by  hydraulic  pipeline  dredges,  the  fol- 
lowing provisions  shall  apply: 

(1)  The  dimensions,  location  and  the  top  elevation  (^38.0)  of 

Spoil  Area  "K."  (approximate  Canal  Station  46+OO  to  78+00)  shall  be  as  indicated 
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on  sheet  No.  4 

(2)  All  material  dredged  from  the  Long  Sault  Canal  shall  be 
disposed  of  in  accordance  with  the  following  provisions.  Spoil  areas  are  avail- 
for  the  disposal  of  material  within  the  limits  of  each  section.  All  dredged 
materials  must  be  deposited  within  the  designated  spoil  areas  unless  specific 
authority  for  dumping  in  other  areas  is  obtained  in  writing  from  the  contracting 
officer.   If,  after  the  award  of  the  contract,  a  dumping  ground  other  than 
those  stipulated  in  these  specifications  is  proposed,  its  acceptance  will  be 
subject  to  the  approval  of  the  contracting  officer.  No  hydraulic  spoil  area  shall 
be  left  with  any  part  of  its  top  between  the  limiting  elevations  atipulated  in 
subparagraph  (a)  above.   During  the  life  of  the  contract,  the  contractor  shall 
confine  all  dredged  material  to  the  designated  spoil  areas  and  shall  be  respon- 
sible for  all  damages  which  may  ensue  as  a  result  of  the  escape  of  waste  water  or 
dredged  material  incident  to  his  operations  from  any  spoil  areas  which  he  may 
utilize.  Whenever  practicable,  all  waste  water  originating  from  the  operations 
of  the  contractor  shall  be  conducted  back  into  the  excavation  within  the  lirr.its 
of  his  operations.   The  location  of  all  temporary  dikes  and  waste  weirs  shall 
be  subject  to  the  approval  of  the  contracting  officer.  Where  the  material  is 
deposited  in  confined  areas,  all  embankments  or  bulkheads  needed  for  confining 
or  grading  the  material,  with  necessary  waste  weirs,  must  be  provided  and  main- 
tained by  the  contractor,  and  the  cost  thereof  shall  b©  included  in  the  contract 
unit  prices.   In  all  pipeline  dumps,  the  fill  shall  be  so  made  as  to  be  reason- 
ably free  frcm  mounds,  ridges  or  depressions  and  the  grade  thereof  shall  be  such 
as  to  avoid  collecting  points  for  water.  The  filling  of  any  spoil  area  shall 
proceed  continuously  as  far  as  possible.  Under  no  circumstances,  shall  any  dredged 
material  be  pernitted  to  run  or  spread  into  the  St.  Lawrence  River  except  in 
areas  shown  on  sheet  No.  3»  No  natural  water  courses  shall  be  obstructed  without 
measures  satisfactory  to  the  contracting  officer  being  taken  by  the  contractor. 
The  contractor  shall  provide  any  necessary  drainage  facilities  to  drain  water 
PQckets  formed  by  his  operations. 

2-06.   OVERDEPTH  AND  SIDE  SLCPES. 

(a)  To  cover  inaccuracies  of  the  excavation  work  material  actually 
removed  within  the  specific  areas  to  be  excavated  to  a  depth  of  not  more  than 
one  foot  below  the  required  depth  will  be  estimated  ai^  paid  for  at  the  applic- 
able contract  price, 

(b)  ^';ate^ial  actually  removed,  within  limits  approved  by  the  contract- 
ing officer,  to  provide  for  final  side  slopes  as  specified  herein  or  as  modi- 
fied by  the  contracting  officer,  but  not  in  excess  of  the  amount  originally  lying 
above  this  limiting  side  slope,  will  be  estimated  and  paid  for.   In  computing 

the  limiting  amount  of  side  slopes  excavation  an  overdepth  of  one  foot  measured 
vertically,  will  be  used.  Material  taken  fron  beyond  the  limits  above  described 
will  be  deducted  from  the  total  amount  excavated  as  excessive  overdepth  excava- 
tion or  excessive  side  slope  excavation,  and  will  not  be  paid  for.  Nothing  here- 
in shall  be  construed  to  prevent  payment,  under  the  provisions  of  paragraph  2-11, 
for  the  removal  of  slides  within  the  limits  of  excavation  prescribed  herein. 

2-07.   ^^ETHOD  OF  MEASUREi'iENT. 

(a)  The  material  to  be  paid  for  by  the  cubic  yard  under  the  contract 
will  be  measured  in  place  by  computing  the  volume  between  the  ground  surface 
shown  ty  the  last  survey  raeie  before  excavation  and  the  bottom  and  ^ide  slope 
surfaces  shown  ty  9  survey  made  as  soon  as  practicable  after  the  work  specified 
in  each  subsection  in  paragraph  1-02  has  been  ccmpleted. 
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(b)  The  maps  already  pi^pared  are  believed  to  represent  accurately 
average  existing  conditions  but  the  topography  at  the  site  of  the  .vork  will  be 
verified  and  corrected  by  surveys  made  prior  to  commencement  of  work  in  each  area. 
Determination  of  quantities  removed  and  the  deductions  made  therefron  to  deter- 
mine quantities  by  place  measurement  to  be  paid  for  in  the  area  specified,  after 
having,  once  been  made,  will  not  be  reopened,  exc  pt  on  evidence  of  collusion, 
fruud,  or  obvious  eiTor. 

(c)  Monthly  partial  payments  will  be  based  on  approximate  quantities 
determined  by  surveys,  soundings  or  sweepings  made  after  excavation  operations. 

(d)  Elxcessive  overdepth  dredging  and  excessive  side-slope  dredging 
will  in  all  cases  be  excluded  as  provided  in  paragraph  2-06. 

2-08.  EQ,UIVAL1'JNT  MEASUK1i2:ENTS  .  -  When  necessary  for  any  cause  to  con- 
vert "scow  measurement"  into  "place  measurement,"  or  the  reverse,  ten  yards  of 
the  former  will  be  taken  as  the  equivalent  of  nine  yards  of  the  latter, 

2-09.   WORK  COVERED  BY  THE  CONTRACT  PRICES. 

(a)  Payment  for  all  required  excavation  will  be  made  at  the  applicable 
contract  unit  price  per  cubic  yard  for  "Excavation;  Long  Sault  Canal". 

(b)  The  contract  unit  prices  for  excavation  shall  cover  the  cost  of 
removal  and  disposal  of  all  materials  within  the  limits  of  excavation  indicated 
on  the  drawings,  except  at  provided  below. 

(c)  Where  rock  fragments  or  boulders,  of  such  size  as  in  the  jud^ent 
of  the  contracting  officer  cannot  be  removed  by  the  plant  stated  in  the  contract- 
or's bid,  are  encountered  within  the  specified  limits  of  excavation  in  the  canal 
sections,  they  may  be  disposed  of  by  burying  in  the  bottom  of  the  canal  to  a 
depth  not  less  than  four  feet  below  the  specified  grade,  but  no  separate  payment 
will  be  made  for  the  additional  excavation  or  extra  work  required  for  such  dis- 
posal. 

(d)  The  contract  unit  prices  for  excavation  shall  also  include  the 
cost  of  any  necessary  excavation,  embankment  construction,  or  other  work  required 
to  lock  or  float  a  dredge  to  or  from  the  site  of  the  work.  The  location  and 
dimensions  of  any  cut  emtankments  or  other  works  so  made  will  be  subject  to  the 
approval  of  the  contracting  office.   (See  subparagraph  2-03(c).) 

2-10.   ACCEPTAMJE. 

(a)  As  soon  as  practicable  after  the  completion  of  any  subsection 
established  in  paragraph  1-02  as  in  the  opinion  of  the  contracting  officer  will 
not  be  subject  to  injury  by  further  operations  under  the  contract,  such  subsec- 
tion will  be  examined  thoroughly  by  surveys,  sounding,  sweeping,  or  by  a  combina- 
tion of  these  methods,  as  deemed  advisable  by  the  contracting  officer.  Should  any 
shoals,  lumps,  or  other  lack  of  required  cross-section  be  disclosed  by  this 
examination,  the  contractor  will  be  required  to  remove  them,  at  the  applicable 
contract  rate  for  excavation,  but  if  the  bottom  is  soft  and  the  shoal  areas 
are  small  and  form  no  material  obstruction  to  navigation,  the  removal  of  such 
material  may  be  waived,  in  the  discretion  of  the  contracting  officer.  The  con- 
tractor or  his  authorized  representative  will  be  notified  when  surveys,  sound- 
ings and/or  sweepings  are  to  be  made,  and  will  be  permitted  to  accompany  the  sur- 
vey party.  When  the  area  is  found  to  be  in  a  satisfactory  condition,  it  will 
be  accepted  finally.  Should  more  than  two  sweeping  operations  by  the  United 
States  over  an  area  be  necessitated  by  reason  of  work  for  the  removal  of  shoals 
disclosed  at  a  prior  sweeping,  the  cost  of  such  third  and  any  subsequent 
sweeping  operations  will  be  charged  against  the  contractor  at  the  rate  of  $30.00 
per  day  for  each  day  or  part  thereof  in  which  the  United  States  sweeping  plant 
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is  engaged  in  sweeping  and/or  is  en  route  to  or  from  the  site  or  held  at  or 
near  the  said  site  for  such  operations, 

(b)  Final  acceptance  of  the  whole  or  a  part  of  the  work  and  the  de- 
ductions or  corrections  of  deductions  made  thereon  will  not  be  reopened,  after 
having  once  been  made,  except  on  evidence  of  collusion,  fraud,  or  obvious  errcr  , 
and  the  acceptance  of  a  completed  section  shall  not  change  the  time  of  payment 
of  the  retained  percentages  of  the  whole  or  any  part  of  the  work  stated  in  para- 
graph 1-02. 

k-11.  SLIDiiS.  -  Any  slides  occurring  in  a  subsection  of  work  prior  to  its 
acceptance  shall  be  removed  to  the  lines  and  grades  directed  by  the  contracting 
officer.   If  such  slides  occur  thr^u^h  no  fault  of  the  contractor,  the  work  of 
removal  and  disposal  of  slide  materials  will  be  paid  for  at  the  applicatle  conk*act 
unit  prices  for  excavation.  If  the  slides  occur  as  a  result  of  excessive  under- 
cutting of  banks  or  any  other  fault  of  the  contractor,  as  determined  by  the  con- 
tracting officer,  the  slide  materials  shall  be  removed  and  disposed  of  without 
extra  cost  to  the  United  States.  If,  before  the  contract  is  completed,  slides 
occur  in  any  subsection  of  work  previously  accepted,  removal  and  disposal  of 
the  slide  materials  at  the  applicable  contract  unit  prices  for  excavation  may 
be  done  if  agreeable  to  both  the  contractor  and  the  contracting  officer. 
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Specifications  I     Long  Sault  Canal 

SECTION  III 

DIKE  BffiANKMENTS 

3-01.  DEFINITION.  -  Tha  term  •embankment a"  aa  uaod  in  thia  aoctlon 
includes  Class  I  and  Class  II  compacted  earth  fill.  Class  III  fill,  sand  and 
gravel  backing,  riprap  protection  and  filter  blajiketa  of  dikes  NOs.  1,  3t  5» 
and  6  which  form  a  part  of  this  contract. 

3-02.   GENHRAL  PPOVISIDIG, 

(a)  Lines  and  Grades.  -  The  embankments  shall  be  constructed  to 
the  lines  and  grades  shown  on  the  drawings  or  otherwise  required  by  the  con- 
tracting officer.  The  contracting  officer  reserves  the  fight  to  change  the 
foundation  widths,  change  the  slopes  and  dimensions  of  the  embankments,  change 
the  dimenaions  and  slopes  of  the  foundation  cut-off  trenchess  and  change  the 
shape  and  thickness  of  the  dumped  riprap  protection  and  make  such  other 
dhanges  as  future  studies  and  conditions  on  the  work  indicate  as  necessary 
for  the  construction  of  a  safe  and  permanent  structure  as  determined  by  the 
contracting  officer.  Changes  In  quantities  of  materials  resulting  from  changes 
in  sections  shall  be  no  cause  for  claims  of  increased  contract  unit  pricea. 

(b)  Materials.  -  Materials  for  the  various  sections  of  the 
embankment  shall  conform  to  the  respective  requirements  specified  in  the 
following  paragraphs  of  this  section.  NO  brush,  roots,  sod  and  perishable 
or  objectionable  materials,  as  determined  by  the  contracting  officer,  shall 
be  placed  in  the  Clasa  I  and  Class  II  compacted  earth  fills.  Any  objection- 
able material  placed  in  the  embankments  shall  be  removed  by  the  contractor 
as  directed  by  the  contracting  officer,  without  cost  to  the  Government.  The 
suitability  of  each  part  of  the  foundation  for  placing  embankment  materials 
thereon  and  of  all  materials  for  use  in  an  embankment  will  be  determined  by 
the  contracting  officer.   NO  materials  shall  be  placed  in  Class  I  and  Class 
II  compacted  earth  fill  when  either  the  materials  or  the  foundation  on  which 
they  are  to  be  placed  is  frozen. 

(c)  Conduct  of  the  Work.  -  The  contractor  shall  at  all  times 
Mintain  the  embankments  in  conformity  with  paragraph  3-0^  and  3-07  and  in 

•  manner  satisfactory  to  the  contracting  officer  until  the  final  complet^ion 
and  acceptance  of  all  work  under  the  contract.  The  contractor  may  be  required 
to  suspend  work  at  any  time  when,  in  the  opinion  of  the  contracting  officer, 
satisfactory  work  cannot  be  done  on  account  of  rain,  floods,  cold  ^e^ther, 
or  other  unsatisfactory  conditions.  Any  approved  embankment  ^^'^i^^/J^J^^^ 
is  lost  or  rendered  unsuitable  after  being  placed  in  an  embankment  and  Before 
the  completion  and  final  acceptance  of  work,  due  to  causes  tJ^^.J^^^^ 
opinion  of  the  contracting  officer,  are  avoidable,  or  under  the  cont^-l  f 
the  contractor,  shall  be  replaced  by  the  contractor  in  a  manner  "^^^^^f  °^ 
to  the  contracting  officer  and  without  cost  to  the  ^"^ ''■^I'^X'.oTt  tolie 
tracting  officer  may  require  the  contractor  to  ^•°«!«  ji^^J^^J^fl  '°  ^I'e 
Government  any  material  placed  by  the  contractor  outside  of  specified  slope 

^^''*'*      (d)  order  of  Work.  -  The   contractor  .hall  be  required  to 
organize  JVor.   so  that  suitable  -^^^^^J  -Jrt^t'-nrnk^^ts": 
excavation  for  the  canal  -yj^  P^-^f  "i^Uon"  of  e^^*"-  ^°  ^*  ''^'"^ 
l':AT^:^r.':Alt   ru  rcfnar^ttedn^n^h^?  t.   surface  elevations  will 
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be  •pproilmtely  the  woe   over  their  entire  len^he.   Oepa  ahAll  be  left  in 
the  embeukmentfl  et  the  location*  indicated  on  the  drawings  or  as  directed  by 
the  contracting  officer. 

3-03,   CLEARING  AW   GHUBBING. 

(a)  General.  -  Ttie   foundation  areas  of  the  embankments  are  to 
be  cleared  and  grubbed  as  stated  in  paragraph  2-02 

3-04.   REMDVAL  AM)  DISPOSAL  OF  FOUM)ATION  EXCAVATION 

(a)  gxcavatJrOn.  -  Bnbankment  areas  ahall  be  stripped  and 
excavated  to  lines  and  grades,  end  slopes  as  shown  on  the  contract  drawings 
or  as  directed  by  the  contracting  officer.  The  contractor  shall  de-water 
all  excavation  areas  to  produce  a  dry  condition  suitable  for  piecing  em- 
bankment as  determined  by  the  contracting  officer.  Should  excavation  be 
required  to  a  higher  or  lower  elevation  than  that  indicated  on  the  drawings, 
as  determined  by  the  contracting  officer,  no  change  will  be  made  therefore 
in  the  contract  unit  prices. 

(b)  Disposal.  -  Material  excavated  from  foundation  areas  for 
the  embankments  and  determined  suitable  by  the  contracting  officer  for 
Class  I  and  Class  II  compacted  fill  shall  be  placed  directly  in  the  em- 
bankments. All  other  material  excavated  shell  be  placed  in  the  Class  III 
fill  or  in  spoil  areas  as  directed  by  the  contracting  officer. 

(c)  Measurement  and  Payment.  -  A  survey  of  the  ground  surface 
will  be  made  prior  to  conmencement  of  work,  and  measurements  of  stripping  and 
excavation  will  be  mad*  between  the  ground  aufface  determined  by  this  survey 
and  the  excavation  lines  directed  by  the  contracting  officer.  Where  strippi|ig 
only  is  required,  the  minimum  depth  will  be  1  foot.  Payment  for  all  required 
excavation  and  stripping  in  the  foundation  areas  of  the  embankments  shall 
include  the  cost  of  excavation,  transporting  and  disposal  and  will  be  mad* 

at  the  contract  unit  price  per  cubic  yard  for  'Stripping,  Dike  Foundation." 

3-05.  PREPARATION  OF  FOUNDATON  FOR  EMBAKKMHTT. 

(a)  freneral.  -  The  foundations  for  the  embankments  shall  be 
•tripped  and  excavated  as  specified  in  paragi*aph  3-04»  The  test  pits, 
•tujQ}  holes  and  other  excavated  areas,  depressions,  and  cavities  within 
the  limits  required  to  be  stripped  shall  be  filled  with  compacted  earth  a* 
directed  by  the  Contracting  officer.  The  earth  fill  shall  be  placed  in 
layers  moistened  and  coiopacted  in  accordance  with  paragraph  3~06.  A*  the 
fill  is  brought  up,  the  side  slop*  of  the  cut  or  hole  shall  be  •carified, 
if  in  the  opinion  of  the  contracting  offic*r,  it  is  r*quir*d,  in  ord*r  to 
provid*  a  bond  between  the  fill  and  the  original  ground  material.  The 
aid**  of  all  holes  shall  be  broken  down  if  necessary  so  as  to  flatten  out  the 
slopes,  and  the  hole  then  filled  with  approved  material  and  properly  rolled 
or  tamped  in  place.   Lnnediately  prior  to  placing  materials  in  the  em- 
bankments, the  entire  foundation  except  for  Class  III  fill  and  areas  to  be 
covered  by  sand  and  gravel  filter,  shall  be  scarified  to  a  depth  of  4  inche*. 
A  4- inch  layer  of  enbankment  material  shall  be  spread  and  compacted  as 
specified  for  Class  I  compacted  fill  in  paragraph  3-06.  l^e  foundation 

upon  which  fill  is  pieced  shall  be  in  a  suitable  dry  condition,  as  deter- 
mined by  the  contracting  officer. 

(b)  Measurement  and  I^yment.  -  Payment  for  the  fills  in  the 
foxindatii^n  areas  indicated  above,  including  the  spreading,  rolling  and 
wetting  where  required  will  be  made  at  the  contract  unit  price  P*r  cubic 
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yard  for  •Earth  Fill;  Compacted,  Class  I", •Earth  Fill;  Compacted  Claaa  II. • 
NO  payment  as  a  saparate  item  will  be  made  for  other  work  necessary  for  the 
preparation  of  the  foundation  including  the  de-watering  of  the  foundation 
areas  of  the  embankments  but  the  cost  of  these  items  shall  be  included  in 
the  contract  unit  prices  for  the  other  items  of  work  connected  with  the 
embankments. 

3-06.   CLASS  I  AND  CLASS  II  OOMPACTH)  EARTH  FILLS, 

(a)  Material.  -  Materiala  for  the  Class  I  and  Class  II  compacted 
earth  fills  shall  be  secured  from  the  excavations  for  the  canal  (see  para- 
graph 2-04)  and  for  the  embankment  foundations.  The  materials  in  general 
will  be  a  well  graded  clayey  or  silty  gravelly  sand.  No  stones  which  would 
be  retained  on  a  6-inch  screen  will  be  permitted  in  the  Class  I  compacted 
earth  fill.  Nb  stones  which  would  be  retained  on  an  8- inch  screen  will  ba 
permitted  in  the  Class  II  compacted  earth  fill.  Should  stones  of  such 

size  be  found  in  the  otherwise  approved  materials,  they  shall  be  removed  by 
the  contractor.  Suitable  atone  removed  may  be  used  for  riprap  as  specified 
in  paragraph  3-10.  Bach  load  of  material  to  be  placed  in  either  Class  I 
or  Class  II  compacted  earth  fill  shall  be  the  equivalent,  as  nearly  as 
practicable,  of  a  mixture  of  materials  obtained  from  an  approximately  uniform 
strip  or  cutting  from  the  full  hai^t  of  a  lift  in  excavation.  The   combined 
excavation  and  embankment  placing  operations  shall  be  such  that  the  materials 
when  compacted  in  the  fill  will  be  blended  sufficiently  to  secure  the  greatest 
homogeneity  and  desired  density. 

(b)  Placement.  -  The   distribution  and  gradation  of  materials 
throuj^out  the  Class  I  and  Class  II  compacted  earth  fill  sections  of  the  em- 
bankments shall  be  such  that  the  embankments  will  be  free  from  lenses, 
pockets,  streaks  or  layers  of  materials  differing  materially  in  texture  or 
gradatuion  from  the  surrounding  materials.  The  dumping  of  successive  loads 
of  fill  materials  from  the  different  parts  of  the  required  excavations  shall 
be  at  locations  in  the  embankment  as  directed  by  the  contracting  officer, 
and  for  this  purpose,  the  contracting  officer  may  direct  the  points  in  the 
ambankments  where  individual  loads  of  material  shall  be  deposited  to  lihe 
and  that  the  more  pervious  mBterlal  shall  be  placed  in  the  outr  exposed 
eactions  of  the  Class  II  congjacted  earth  fill.  After  dumping,  the  materials 
shall  be  spread  by  bulldozers  or  oiher  approved  methods  in  approximately 

8- inch  layers  over  the  prepared  foundation  or  fills.  Materials  in  areas 
where  compacting  hy  rolling  is  impracticable,  as  determined  by  the  contracting 
officer,  shall  be  spread  in  layers  4  inches  in  thickness  before  compacting. 
All  layers  shall  extend  at  an  approximate^ uniform  elevation  over  the  width  of 
the  embankment  and  for  the  entire  length  of  the  aedtion  under  construction 
unless  otherwise  directed  by  the  contracting  officer.  The  top  surfaces  of 
the  Class  I  and  Class  II  compacted  earth  fills  during  construction  shall  be 
kept  crowned  with  grades  not  less  than  2  nor  more  than  4  percent,  so  that  the 
surface  of  the  fill  will  drain  freely  toward  the  slopes.   If  work  is  stopped 
on  any  part  of  the  Glass  I  compacted  earth  fill  for  a  period  of  time,  the  area 
to  remain  standing  shall  be  rolled  with  a  smooth-faced  roller  to  prevent  loss 
of  i^isture  and  to  facilitate  drainage.   If,  in  the  opinion  of  the  contracting 
officer,  the  rolled  surface  of  any  layer  of  any  section  is  too  smooth  to 
bond  properly  with  the  succeeding  layer  or  adjacent  section,  it  shall  be 
roughened  or  loosened  by  scarifying  to  the  satisfaction  of  the  contracting 
officer  before  the  succeeding  layer  is  placed  thereon.  Ruts  in  the  surface 
of  any  layer  shall  be  filled  in  a  manner  satisfactory  to  the  contracting 
officer. 
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(c)  Bfcieture  Cotitrol.    - 

(1)  The  niBterifcla  in  each  layer  of  tha  Clasa  I  and  Claaa  II 
compacted  earth  fills  while  being  co.xpact&d  shall  contain  moisture  within  a 
few  percent  of  the  -jptimuzn,  h.s  determined  by  the  contracting  officer,  for  the 
compaction  desired.  Prior  to  and  duringtcnatruction,  the  contracting  officer 
will  establish  the  limiting  ranges  of  moisture  contents  for  ■ateriels  to  be 
oompacted  in  Class  I  fill  and  Claas  II  fill.  The  moisture  content  shall  ba 
unifonn  throughout  the  layer.   If  the  application  of  water  is  necessary,  it 
may  be  dona  either  at  the  excavation  area  or  at  the  embankment*  Wetting  at 
the  excaration  area  shall  be  supplemented  as  required  by  sprinkling  in  placa 
on  the  embankment,  if  in  the  opinion  of  the  contracting  officer  it  la 
necessary.  Tha  contractor  shall  maintain  adequate  facilities  to  provide  tha 
amount  of  water  required. 

(2)  No  layer  of  material  shall  be  placed  if  tha  moisture 
content  of  tha  exposed  surface  on  which  it  is  to  be  placed  is  not  within  the 
range  established  by  the  contracting  officer.  The  contractor  shall  correct 
the  moisture  content  of  the  compacted  layer  if  the  moisture  content  is  not 
within  the  required  limita. 

(d)  Compaction.  -  Claaa  I  and  Claaa  II  compacted  fill  shall  ba 
rollad  and  compacted  with  the  equipment  liated  in  paragraph  3-06(e)  below. 
Eich  layer  of  Class  I  fill  shall  be  compacted  by  not   lass  than  6  passes  or 
trips,  and  each  layer  of  Class  II  fill  shall  be  compacted  by  not  less  then 

2  passes  or  ttxrjl^?»  off  a  sheepsfoot  roller.   In  areas  where  rolling  operations 
are  impracticable  as  determined  by  the  contracting  officer,  compaction  shall 
be  obtained  with  power  tampers  of  a  type  approved  by  the  contracting  officer 
to  give  compaction  equal  to  that  required  for  tha  adjoining  con^jacted  earth 
fill.  Each  pass  of  a  roller  shall  overlap  the  adjacent  rolled  area  by  at 
l«ast  2  feel.   If  the  moisture  content  is  greaca-or  less  than  that  required 
for  compaction,  tha  rolling  or  tangling  ahall  be  delayed  until  the  proper 
aoiature  content  as  determined  by  the  contracting  officer  has  bean  reached. 

(e)  Equipment  for  Compaction  by  Rolling.  -  Bquipment  consisting 
of  an  oscillating  double  section  sheepsfoot  tamper  roller,  pulled  by  a  crawler 
type  tractor  weighing  not  less  than  20,000  pounds  and  which  is  weighted  or 
equipped  with  a  bulldozer,  or  both,  to  increase  its  total  weight  to  not  less 
than  29.000  pounds,  shall  be  used  for  compacting  Class  I  fill.  The  use  of 
more  than  2  rollers  in  tandem  will  not  be  permitted.  The  design  and  operation 
of  the  contacting  equipment  ahall  be  subject  to  the  approval  of  the  contracting 
officer.  The  speed  of  the  compacting  equipment  shall  be  not  more  then  2i 
mllea  per  hour.   Bach  drum  of  the  oscillating  double  section  sheepsfoot  tamper 
roller  shall  be  approximately  k  feet   in  width  and  shall  have  tamping  feet 
uniformly  staggered  over  its  cylindrical  surface  and  be  provided  with  cleaners, 
ach  tamping  foot  shall  project  approximately  7  inches  from  the  roller's 
cylindrical  svirface  and  at  no  time  during  operation  shall  have  a  face  area 
less  than  5  Eor  more  than  7  square  inches.  The  spacing  shall  be  auch  as  to 
provide  not  less  than  li  tamping  feet  for  each  square  foot  of  cylindrical 
surface.  The  sheepsfoot  roller  shall  be  weighted  so  that  the  total  weight  of 
the  roller  and  ballast  in  pounds  divided  by  the  total  areas  of  the  maximum 
number  of  tamping  feet  in  one  row  generally  parallel  to  the  axis  of  the 
roller  shall  provide  for  a  range  of  2^0  to  40O  pounds  per  square  inch  by 
varying  the  roller  ballast. 

(f )  Tests  for  Compection.  -  Samples  for  testing  of  all  material* 
In  the  embankments,  both  before  and  after  placement  and  compaction,  will  be 
taken  by  the  contracting  officer  at  frequent  intervals.  Corrections,  ad- 
justments, and  modifications  of  methods  may  be  required  as  the  result  of  these 
tests,  for  materials,  ncibture  content,  or  additional  compaction  of  the 
materiala  in  the  embankment.   In  taking  samples  for  control  and  record  purposes, 
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the  contractor  shall  supply  labor  required  to  assist  the  inspector,  as  (directed 
by  the  contracting  officer.  During  the  construction  of  the  embankmenta,  it 
may  be  necessary  for  the  contractor  as  uirected  by  the  contracting  officer  to 
construct  test  embankments  which  will  form  part  of  the  completed  fill  to  cteter- 
mine  the  number  of  passes  or  moisture  content  necessary  to  obtain  the  desired 
contact ion. 

(g)  Additional  Compaction.  -  If  the  tests  specified  above  in- 
dicate that  the  desired  compaction  of  the  materials  in  the  Class  I  congpacted 
earth  fills  is  not  secured  by  the  compaction  specified  in  paragraph  3-Q6(d), 
additional  compaction  may  be  required  by  the  contracting  officer.  Additional 
compaction  shall  consist  of  making  not  less  than  2  passes  of  a  aheepsfoot 
roller  specified  in  paragraph  3-06(e)  over  such  designated  areas.  Each  2 
passes  of  the  roller  shall  overlap  the  adjacent  rolled  area  by  at  least  2 
feet.  This  procedure  will  be  repeated  as  often  as  is  necessary  to  obtain  the 
desired  compaction. 

(h)  ^feasurement  and  Payment. 

(1)  Measurement  of  Class  I  and  Class  H  compacted  earth  fills 
placed  in  the  embankments,  will  be  made  betv/een  the  lines  indicated  on  the 
drawings  and  the  required  stripping  or  excavation  lines.  Measurenent  of 
settlement  will  be  made  between  the  foundation  line  after  stripping  or  ex- 
cavation and  a  survey  of  settlement  plates  at  time  of  acceptance  (see  para- 
graph 3-13)«  Payment  for  Class  I  and  Class  II  corqpacted  earth  fill  will  be 
made  at  the  co  .tract  unit  price  per  cubic  yard  for  "Earth  ^ill.  Compacted, 
Class  I»  and  "Earth  Fill,  Compacted,  Class  II*,  which  payment  shall  include 
all  incidental  work  specified  or  required  such  as  transporting^:  and  spreading, 
mixing,  scarifying,  harrowing,  moistening,  drying,  compacting,  removing  over- 
size stones,  objectionable  materials,  furnishing  laborers  fbr  samplinr  and 
con^tructini:  test  embanrjuents.  Payment  for  fill  due  to  foondation  settle- 
ment will  be  included  in  the  final  payment  for  embankment. 

(2)  Payment  for  each  additional  two  passes  of  a  roller  as 
required  oy  the  contracting  officer  will  be  made  at  the  contract  unit  price 
per  Sv;.uare  (100  sq.  ft.)  for  "Additional  Coii^paction." 

3-07.  CLASo  III  FILL. 

(a)  General.  -  Material  for  Class  III  fill  shall  be  secured 
from  the  required  excavations  for  the  canal  and  fbundations.  The  material 
except  in  the  upper  3  feet  on  the  pool  side  shall  be  any  material  as  approved 
by  the  contracting  officer  in  excess  of  that  required  or  not  satisfactory 

for  Class  I  and  Class  II  compacted  fill  and  may  contain  boulders,  stones,  sod, 
and  strippings,  providing  they  are  embedded,  satisfactory  to  the  contracting 
officer.  The  material  in  the  upper  3  feet  on  the  pool  side  shall  be  veil 
graded,  clayey  or  silty  gravelly  sand  and  shall  be  free  froia  sod,  stripping, 
roots  and  other  perishable  or  bouyant  materials.  Class  HI  fill  nay  be 
placed  in  layers  of  a  thickness  not  to  exceed  3  feet.  The  layers  siiall  extend 
at  approximately  imiform  elevation  over  the  entire  length  end  width  of  the 
fill  and  at  no  time  shall  the  top  of  the  fill  be  above  the  surface  elevation 
nor  more  than  6  feet  below  the  Class  II  fill. 

(b)  f-jeasurement  and  Payment.  -  Msasurement  for  Class  III  fill 
placed  in  the  embankments  will  be  made  between  the  slope  lines  indicated 
on  the  dravyin';^s  and  the  original  surface.  Msasureuent  of  settlement  will 
be  made  between  original  ground  surface  and  survey  of  settle^-jent  plates  at 
time  of  final  acceptance  (see  paragraph  3-13) •  Payment  for  Class  III  fill 
placed  in  the  embanlcments  will  be  made  at  the  contract  unit  price  per  cubic 
yard  for  "Class  III  Fill"  which  payment  shall  include  all  incidental  ?.ork 
specified  or  required  such  as  transporting,  spreading,  and  i:aintaini;-g  the 
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■xirface  for  aatiafactory  operations.     Payment    "-r  fill  due   to  foundation 
aettlement   will   be    included   in  final   payment  of  embankment. 

3-08.     FILTER. 

(a)  General.    -  Filters   ahell  be  constructed    in  12   inch  layera 
at   the  location*  and   to   the  lines  and   grades  shown  on  the  drawinga,   or  at 
Buch  other   locations  aa  may   be   required  by   the   contracting  officer.     Bach 
12  inch  layer  shall   be  compacted  by  covering  the   entire  area  with  one  pasa 
of  tractor   treed.     The  material   shall  conform  to  the  requirements   s;  ecif  inl 
in  the  following  paragraph  an',    if  practicable  during  construct lor,    ahall 
be  kept  to   the  secie  height  aa  the  adjacent  fill  matefifcl.     Any  material  en- 
countered  in  the  required   excavation  that  meeta   the  requirements   of  paragraph 
3-08(b)   iMiy  be  used  for  the  filter.     Additional  meteriala  required  for  the 
filter  not   obtainable  from  required   exceration  shall  be  obtained   free  other 
•ourcea  by  the  contractor. 

(b)  Filter  Material.   -  The  aatetial  for  filters  ahall  be  well 
graded    sand,   or   sand  and   gravel,   which  efter  plecament,    shall  contain  at 
least  40  percent   by  weight   which  will   pass  the    1  A- inch  meah  acreen  and   no 
atonea   shall    be  larger   than  6  inches.     Of  the  material  passing  tha  lA-inch 
acraen,   at   least   80  percent   by  weight    shall  peas  a  No.    10  mesh   screen,   and 
not  more  than  10  percent   ahall  pass  the  No.   200  mesh   screen.     Samples  of   tha 
materlCil  the  contractor  proposes  to  use   shall  be   submitted  to  the  contracting 
officer  at  leaet  30  daya  prior  to  the  date   that  the  contractor  plena   to 
commence  placement   of  filter. 

(c)  Measurement  and   Payment.   -  Measurement   of  filter  material 
will   be  made  between  the  lines   indicated  on  the  drawinga*   or  as  modified  by 
the  contracting  officer.     Payment  for  furnishing  and   placing  filter  material, 
regardless  of  source  will   be  made  at   the  contract  unit   price  per  cubic  yard 
for  "filter". 

3-09.     SAM)  AND   GRkTEL  BACKING. 

(a)     General.   -  Sand   and    gravel  backing  for  riprap  on  slcpee   shall 
be  constructed   to  the  lines  and   grades   ahown  on  the  drawings.     During  con- 
struction the  placing  shall   be  kept   at   substantially   the   aame  level  as  tha 
coii;}acted   earth  fill.     Any  material  encountered   in  the  required   excavation 
that  meeta   the  requirements  of  paragraph  3-07(b)  may  be  used   for  aand   end 
gravel  backing.     Additional  materiala  required  for  the  filter  not  obtainable 
from  required   excavation  ahall   be  obtained  from  other  sources  by  the  con- 
tractor. 

(b)     Material.   -  Iteterial  for  sand  and  ^avel  backing  ahall  ccn- 
aiat  of   bank  run  sand  and   gravel  of  which  the  material  after  placement   shall 
contain  from  30  to   60  percent   hy  weight  retained   on  the   lA-inch  mesh  screen, 
and   no   stones  shall  be   larger  than  6   inches.     Of   the  material   passing  the 
lA-lnch  mesh  acraen,   not  more  than  20  percent    shall  pass  the  No.   200  mesh 
screen.     Samples  of   proposed  material   shall  be  submitted  as   stated   in  para- 
graph 3-08(b). 

(«)     Maaavirement  and  Payment.    -  Measurement  of   sand  and  gravel 
backing  material  will   be  made  between  the  linea   indicated  on  the  drawings, 
or  aa  modified   by  the  contracting  officer.     Payment  for  furnishing  and   in- 
stalling backing  material,   regardless  of   source,   will  be  wade     t   the  con- 
tract unit   price  per  cubic  yard  for   "Sand  and   Gravel  Backing." 

3-10.     RIPRAP. 

(a)  Classification.  -  All  rock  for  tha  riprap  protection  of 
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th«  ambankments  ahall  be  cleaa,  aoimd  and  durable «  and  aa  approred  by  tha 
contracting  officar.   It  ahall  be  obtained  from  the  required  ezcaration 
material  or  other  aourcea  approTed  by  the  contracting  officer.  Shala  and 
other  rock  whicht  in  the  opinion  of  the  contracting  officar,  will  not  en- 
dure froat  action  ahall  not  be  uaad.  Thia  riprap  shall  conaiat  of  atonea 
weiring  in  general  not  over  250  pounda,  of  which  not  more  than  10  percent 
of  the  whole  ahall  be  formed  of  piecea  weighing  lesa  than  15  pounda  which  shall 
ba  well  distributed  throughout  the  maaa. 

(b)  Placement.  -  Riprap  shall  be  dumped  in  the  aectiona  to  the 
line  and  grades  shown  on  the  drawings  or  as  directed  by  the  contracting 
officer.  The  different  aizea  of  atone  shall  be  well  distributed  within  the 
aection.  Care  ahall  be  taken  in  dumping  end  placing  not  to  disturb  the  under- 
lying fill.  The  riprap  shall  be  placed  in  approximately  horizontal  layera 
not  exceeding  3  te9t   in  thickness,  and  ahall  be  kept  subatantially  the  same 
level  aa  the  surface  of  the  earth  fill.   In  all  final  surfacea,  such 
placing  of  the  finished  rock  surface  will  be  required  aa  will  insure  a  reaaoa- 
ably  amooth  and  continoua  surface  to  the  alope  lines  shown  on  the  drawings  or 
al  mD:^lfied  by  the  contracting  officer.  At  the  end  of  a  working  season  for 
placing  earth  fill,  the  riprap  aections  ahall  completely  cover  the  finished 
slopes  within  the  limits  specified. 

(c)  Measurement  and  Payment.  -  Meaaurement  for  riprap  will  be 
made  in  the  embankments  only  between  the  lines  shown  on  the  drawings  or  aa 
modified  by  the  contracting  officer,  ftiyment  will  be  made  for  the  riprap 
at  the  contract  unit  price  per  cubic  yard  for  "Riprap"  which  will  include 
payment  for  furnishing  and  aalection  of  materials,  hauling,  placing  and  all 
other  work  required  for  the  completion  of  the  riprap  sections  in  accordance 
with  these  specifications. 

3-11.  SEEDING. 

(a)  Preparation  of  Seed  Bed. 

(1)  The  areaa  indicated  on  the  drawings  or  required  by  the 
contracting  officer  shall  be  seeded.  All  areas  to  be  seeded,  prior  to 
fertilizing  and  seeding,  shall  be  harrowed  or  raked  until  the  aoil  has  be- 
come looaened  and  pulverized.  All  sticks,  litter,  roots,  weeds,  stones 
larger  than  1  inch  in  diameter  and  other  objectionable  materials  shall  be 
removed  to  a  depth  of  2  inches,  -jbe  surface  of  all  seed  areaa  ahall  be 
trimmed  and  raked  to  conform  to  finished  grades,  after  which  the  soil  ahall 
be  fertilized  as  specified  below,   Inmedietely  before  sowing  the  seed,  the 
surface  of  the  seed  bed  shall  be  sprinkled,  if  necessary,  and  raked  to  a 
depth  of  3/4  of  an  inch.  The  raking  shall  be  done  in  a  direction  parallel 
to  the  contour  lines  of  the  slopes  (not  uphill  or  downhill). 

(2)  Method  of  Fertilizing.  -  Prior  to  seeding,  fertilizers 
shall  be  uniformly  spread  in  a  manner  satisfactory  to  the  contracting  officer. 
The  seed  beds  ahall  be  fertilized  with  1,000  pounda  of  20%  superphosphate, 
and  200  pounds  of  sulfate  of  ammonia  to  the  acre.  In  place  of  the  super- 
phosphate, 330  pounds  of  T.V.A.  metaphosphate  to  the  acre  may  be  used. 

(b)  Seeding.  -  The  quantity  and  types  of  seeds  specified  below 
ahall  be  sown  on  prepared  seed  beds  in  a  manner  satisfactory  to  the  con- 
tracting officer.  The  mixtures  ahall  be  aown  at  the  earliest  date  possible 
between  May  1  and  September  1.  The  seed  mixtures  shall  be  sown  by  a 
mechanical  hand  seeder  or  drill.  Whenever  practical,  the  mixtures  shall  be 
•own  in  two  applications,  one-half  the  seed  while  the  sower  is  travelling 

In  one  direction,  and  the  other  half  sown  while  travelling  at  right  angles  to 
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the   first.     The  oats  or   rye  shall  be   sown  separately  and  prior  to    the    remainder 
of  the  seed  mixture.     If  oats  or  rye  are   sown  on   the   surface,   the  seeds   shall 
be    oovered  by  raking  to  a   depth  from  1   to  Ij   inches  unless   the  oats  or  rye   are 
sown  with  a  drill.      After   all   the   seed   is  sovra,   the    seed  bed  shall   be   lightly 
raked  with  iron  rakes,    and    then  rolled  with  a  lawn  roller   in  a  manner  satis- 
factory to   the   contracting  officer. 

(1)     Seed  Mixture.    -  The  seed  mixtures  shall  consist  of  the 
seeds  specified   in  the   table  below.      When  directed  by   the  contracting  officer, 
the  seed  mixtures  may  be  varied  to  suit  special  conditions  of  soil  peculiar   to 
the   areas    to  be  seeded.      The   seed   furnished  shall   be  of    the  previous   year's 
crop  and   in  no   case  shall    the  weed  content    exceed   1%  by   weight. 

Seed  Mixture   for  Seed  Bed  not  Coptqiji^ini^  Tppsoil 

AiiDunt  lbs. 
Kind  of  Seed  %  Purity  %  Germination  per  acre 

Sweet  Clover 
Alfalfa 
Black  Ktedic 
Orchard  Grass 
Timothy 
Redtop 
Ladino  Clover 

Oats  (Seeding  prior   to  July  13),   or 
Rye     (Seeding  after  July  15) 

(2)     Inoculation.    -  The   alfalfa,    black  msdic,   sweet  clover, 
and  ladino   clover  seeds   shall  be   inoculated  with  pure   cultures  of  nitrogen 
fixing  bacteria.     Inoculants  shall  consist  of  pure  bred   soil  or  sand  cultures, 
not  more   than  one  year  old,    and  shall  meet  the   approval  of   the  ^ew  York  3tate 
Department  of  Agriculture   and  Markets.     The  inoculants   shall  be  aixed  with 
the  3 eed  according  to   the  vendor's  instructions.     After   the  mixture  is   dried, 
it  shall  be  mixed  with  the    grass  seeds.     All  mixing,   drying   and  storing  shall 
be   done   in   the   shade.     The   seed  mixture   shall  be   applied   to    the   seed  bed  with- 
in 72  hours   after  the  legume   seeds    are   inoculated. 

(c)  Maintenance  and  ReseedinK«   -  The  contractor    shall  maintain 
the   areas  sown  with  the    above  seed  mixture  until   all  work  on   the  contract  has 
been  completed   and  accepted  by  the   contracting  officer.     The  maintenance   shall 
consist  of  refilling  rain   washed  gullies,  reseeding,  mowing,    watering  during 
periods  of  drought,   and  other   similar  operations  ^en  required    ty  the   contract- 
ing officer.     The   contractor  may,    if  he  desires,   protect  slopes  against 
erosion  until  seeding  becomes   established   ty  spreading  on  the   surface   about 
four  tons  of  straw  to    the    acre. 

(d)  Measurement  and  Payment*   -  Measurement  for  aeading  will  be 
made  by  the  acre   for  the   area  within   the  line  shown  on  the  drawings  or  as 
modified  by    the   contracting  officer.     The   contract  unit  price  shall  include 
payment    for   all  work  in  connection  with   furnishing  and  sowing  all  necessary 
seed,   raking  and   rolling    the  seeded  areas,   preparing   the  seed  beds,   furnishing 
and  placing   all  necessary   fertilizer,    and  maintaining  all  seeded  areas. 
Payment  for   seeding  all   seed  beds   will  be  made  at   the   contract  unit  price  per 
acre   fbr  "Seeding." 

3-12.      fPOTECTION  OF  SETTLEliCIfr  GAGES,    PIEZOMETERS,    AND  PRESSURE 
CELLS.    -  In  order   to  enable  measurements  and  observations   to  be  made  during 
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and  after  construction  of   the   »K).rk   required  under    the   contract,    the  Governxoent 
will  install  with  its  own  forces  a  number  of   devices   in  and  on  the  dike    filla 
to   consist  of   settlement  plates   and  gages,   piezometers,  and  pressure   cells. 
The  contractor  shall  conduct  his  operations   in  such  a  manner   that   these  d evices 
and   appurtenances  will  not  be   doraaged.     Fill    around  pipes   and  bars   installed 
in   and  on   the   dike   fills   shall  be  placed  and  compacted  by   the   contractor 
to   the   density  of   the   surrounding  compacted   fill   in  the  manner   specified   in 
paragraphs  3""^^  ^^^  3~^7  herein.     Separate  paymsnt   will  not  be  made  for  such 
protection   and  special  measures  required    in  connection    v/ith  settlement 
gages,   piezometers,    and  pressure  cells  and   their  appurtenances   installed  by 
the  contracting  officer. 

3-13,     D£T£fiWLi\ATION  Of  FOUNDATION  SETTLEKENT.    -  For    the   purpose  of 
determining  the  settlement  of  the   foundation  prior  to   the  acceptance  of    the 
work  by  the  contracting  officer,    the   contracting  officer  will   install 
settlement  gages  on  the  clay  foundations  between  the  following  stations: 

Dike  No.  1  Station  0*00  to  Station  33400 

Dike  No.  1  Station  60+00  to  Station  761-00 

Dike  No.  3  Station     OfOO  to  Station  19i50 

Dike  No.  3  Station  ^OfOO  to  Station  56*50 

If  the   contractor  so   desires   to   install  settlement  plates   in  other  areas 
than   those  mentioned  above,   he  may  do  so  at  his  own  expense,     '^he  settle- 
ment plates   installed  by  the  contractor  shall  be    approved  by  the   contracting 
officer,    and   record  of   these  plates  will  be  kept  by   the  contracting  officer. 
The  settlement  as   determined  by  all  of  the  gages  will  be  used  to  compute  the 
settlement  of  the   foundation  surface,     '^he  elevation  of  the    foundation  surface 
at   the   time  of  acceptance  of   the   work  will  be  used   to  measure  the  quantity 
of  embankment   fill  placed  by   the  contractor  except  in  those  areas  where  gages 
are  damaged  or  lost   due   to  the  fault  of  the  contractor* 
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Long  Sault  Canal  Invitation  No. 


STAJ©ARD  GOVERNMENT  FORM  OF  BID 
(Construction  Contract) 


(Place). 
(Date)  . 


To  I  The  District  Engineer, 
U.  S.  Engineer  Office, 
Massena,  New  York. 

1.  In  compliance  with  your  invitation  for  bids  dated_ 


_and  subject  to  all  the  conditions  thereof,  the  undersigned. 


a  corporation  organized  and  existing  under  the  laws  of  the  State  of 


a  partnership  consisting  of 


or  an  individual  trading  as 


of  the  city  of 


hereby  proposes  to  furnish  all  plant,  labor,  and  materials  and  perform 
all  work  required  for  the  construction  of  the  Long  Sault  Canal,  at  the 
locations  shown  and  to  the  extent  indicated,  in  strict  accordance  with 
the  specifications,  schedules,  and  drawings,  for  the  consideration  of 
the  following  prices: 


•SCHEDULE  OF  BID 

ITR.S' 

Section  /^ 

Item 

Designation 

:   Unit    : 

Quantity 

Unit 

1     Amount 

No.    i 

:                 : 

Price 

1. 

1  ^cavation;   Long  Sault 

:                 t 
t                 > 

!       Canal 

I  C.Y.    : 

3,507.000 

: 

Ttotal   .    .    . 

•         4 

1       •       •       •       • 

.  .$ 

Section  B 

Items 

^7o. 

Designation 

J  Unit     : 

Quantity 

: 

Unit 
Price 

Anoufit 

1       ; 

1 
Excavation;  Long  Sault 

'               ' 

• 

'• 

1 

Canal 

I  C.Y.    : 

t                              t 

5,458.000 

• 

2         ! 

Earth  Till;  Compacted, 
t       Class  I 

m                                   m 

I                 : 

:  C.Y.    I 

•                              ff 

161.000 

• 

: 
t 

1 
t 

3 

t  Earth  Fill*  Compacted, 
1       Class   II 

•                              1 

:   C.Y.    : 

1.315. 000 

4 

Earth  FiU;  Class  III 

:   C.Y.     : 

1,621,000 

t 

5 

t 

•  Additional  Rolling 

s               t 

:Sg.uare : 
:(1003f) 

50,000 

: 

6 

Stripping;  Dike  Foundations 

:   C.Y.    : 

169,000 

I 

1 

7 

t  Riprap 

:  C.Y.    : 

171,000 

8     1 

t  Filter 

:  C.Y.    : 

•                              • 

28,000 

9 

Sand  and  Gravel  Backing 

•                          X 

I  C.Y.    1 

30,000 

1 

10 

:   Seeding 

! 

iScjuare : 
:(1003f) 

8,700 

t 

X 

Tt)tal   ... 

• 

»       •       •      •       • 

.    .$ 

II 


Item: 


Designation 


SCHEDULE   (continued) 
Section  C 

»  Itait    !  Quantity 


Excavation;  Long  Sault 

Canal  :  C.Y. 

Earth  Fill,  Compacted, 

Class  I  X  C.Y, 


k 
5 


6.704.000 


75.000 

t 

77.000      : 


Unit 
Price 


Amount 


7 
8 

9 
10 


Efarth  Fill;  Compacted, 

Class   II  :  C.Y.    : 

1  I 

^rth  Fill;  Class  III        :  C.Y.    :         25,    000 

:  : 

Additional  Rolling  :  Square 

:(lOOsf)  25,000 

t  : 

Stripping;  Dike  Foundat-j  C.Y.    :         38. 000 
ions  I  : 

t  t 

t  C.Y. 


Riprap 

Filter 

Sand  and  Gravel  Backing 

Seeding 


C.Y. 
C.Y. 


22,000 
7.000 
3.000 


:Square; 

:(lOOsf)  1.500 


Total 

Combination  of  Section  A  and  B 


Item:                    Designation 
No.    : 

:  Ifait    . 

! 

Q,uantity 

>     Unit            i 
:     Price          : 

Amount 

1      :  Excavation;  Long  Sault 
:       Canal 

:  C.Y. 

:       8.965.000 

; 

• 

2      :  Earth  Fillj  Compacted. 
:        Class  I 

t 

:  C.Y. 

:            161.000 

! 

3      :  Earth  Fill;  Coripacted, 
:       Class  II 

.  C.Y. 

.       1.315.000 : 

• 

« 
• 

t 

[ 

4      :  Earth  Fill.  Class  III        : 

C.Y.    ! 

1.621,000: 

; 
1 

5      :  Additional  Rolling              i 

square : 
(lOOsf; 

50,000: 

1 

III 


SCHEDULE   (continued) 
Combin^^tion  of  Section  A  and  B   fcontinued^ 


Item 
No.    : 

Deaigaation                        :   Unit 

Quantity   i 

Unit 

Price 

:     Amount 

6 

X                : 

!  Stripping;  Dike  Foundations  C.Y.    ■ 

169,000; 

7 

Riprap                                             j  C.Y. 

171.000: 

8 

:   Filter                                             :  C.Y. 

:          28,000: 

9 

•  Sand  and  Gravel  Backing        :  C.Y. 

30,000 

10         ! 

t                                                              s 

Seeding                                         isquare: 

:(100sf; 

)            8,700" 

1 

• 
• 

Total   . 
Combination  of  Section  A  and  C 


Item: 
No.    ! 

Designation                        : 

Unit      : 

Q,uantity   : 

Unit          :     Amount 
Price        : 

1 
2      . 

Excavation;  Long  Sault          : 

i       Canal                                         : 

Barth  Fill,  Compacted,          : 

Class  I                                     1 

C.Y. 
C.Y. 

10,211,0001 
) 

J 

!              75.000, 

• 

1                         t 

X 

t                                   X 

3      i 

BJarth  Fill;  Compacted 
Class  II 

C.Y. 

! 

77.000: 

4     i 

Earth  Fill,  Class  III 

!  C.Y.    . 

25,000: 

5     '• 
6 

Additional  Rolling                  s 
Stripping;  Dike  Foundations 

square: 

(loosf; 

I  C.Y. 

25,000 

38.000 

7 

: 

:  Riprap 

!   C.Y. 

:          22,000 

8 

:  Filter 

:  C.Y. 

:            7.000 

9 

1  Sand  and  Gravel  Backing 

C.Y. 

:            3,000 

10 

!  Seeding 

1 

rsquare 
:(100sf, 

\            1.500 
) 

t                        t 

\ 


Total $. 


17 


I 


Item' 
No*  ; 


SCHEDULK  (continued) 
Combination  of  Section  B  and  C 
Designation  :  Unit :  Quantity 


Amount 


k 

5 


10  : 


Excavation;  Long  Sault 
Canal 

Earth  Fill,  Compacted, 
Class  I 

Earth  Fill;  Compacted, 
Class  II 

^rth  Fill;  Class  III 

Additional  Rolling 

Stripping;  Dike  Foundations 

Riprap 

Filter 

Sand  and  Gravel  Backing 

Seeding 


C.Y. 

C.Y. 

C.Y. 

C.Y. 

square 


12,162,000! 

236,000; 

1,392,000: 
1,646,000: 


(lOOsf 

)           75.000: 

C.Y. 

207,000: 

C.Y.: 

193,000: 

C.Y.! 

35.000:" 

C.Y.: 

33.000: 

square 
(lOOsl 

•)          10,200: 

Total  •  . 
Combination  of  Sections  A.  B  and  C 


Item 
Jfo. 

i             Designation                            - 

Unit : 

Qjuantity 

Itoit            i 
•     Price          : 

Amount 

1      : 

Excavation;  Long  Sault                : 
Canal                                                 : 

C.Y.. 

15,669,000: 

t 

2 

:  E^rth  Fill;  Compacted 
Class  I 

: 

! 

C.Y. 

!             236,000 

i 

3 

:  Earth  Fill;  Compacted 

!       Class  II                                          : 

C.Y. 

:     1,392,000. 

:                          i 

k 

:  Earth  Fill,   Class  III 

:  C.Y. 

l,646,*ooo 

5 

:  Additional  Rolling 

[Square 
:(1003l 

•)        75.000. 

SCHEDULE   (continued) 

(;k)mblnatlon  of  oectiona  A.  B  and  C    (continued^ 


Item 
No» 


6 

7 
8 

9 

10 


Designation 


Unit 


:Q,uantity 


J  Unit   I  Amount 

Price 


Stripping;  Dike  Foundational   C.Y. 

t 

Riprap  : 


Filter 

Sand  and  Gravel  Backing 

Seedinr. 


square 
(lOOsf) 


NOTES:  -  (a)  All  arrxjunta  and  totals  given  above  will  be  subject 
to  verification  by  the  United  States,  In  case  of  variation  between 
unit  bid  price  and  totals  shown  by  bidder,  the  unit  price  will  be  con- 
sidered to  be  his  bid. 

(b)  All  bids  must  be  for  the  entire  work  In  each  section  or 
combination  of  sections  and  must  have  each  blank  space  filled  in  for  each 
section  or  combination  of  sections  bid  on. 

(c)  Tbe  quantities  of  each  item  of  the  bid,  as  finally 
ascertained  at  the  close  of  the  contract,  in  the  units  given  and  the 
unit  prices  of  the  several  items  stated  by  the  bidder  in  the  accepted 
bid  will  determine  the  total  payments  to  accrue  under  the  contract. 
The  unit  price  bid  for  each  item  must  allow  for  all  collateral  or 
indirect  cost  connected  with  it. 

2.  SXFERIS?k:E.   (See  Invitation  for  Bids,  paragraph  14) 


i 

1 


VI 


3.     STATB71ENT  B3TAH.I3HIM}  PERMANE^7^  PLACE  OF  BUSINESS  AM)  FINAJf- 
CIAL  STATUS.      (See  Invitation  for  Bids.) 


4.      PLANT  TO  BE  USED  ON  THE  WORE. 
paragraph  I-I6  of  the  specifications.) 
(a)     Earthwork. 

(1)     Excavating  Equipment. 


(See  Invitation  for  Bids  and 


No.      :       Type  :       Manufacturer 

:  ! 


Capacity- 


Age 


Condition 


(2)     Transporting  Equipment. 


VII 


t 

! 

i 

: 

: 
: 

t 
t                       » 

:           : 

:           ] 

J 

1 

1 

(3)     Bnbankment  Equipnent. 

(a)     Spreadinp:  apd  Rollins  EQuipr^nt. 


i 

: 

1 

1 

:           t                . 

t 

! 

! 

: 
: 

(b)     Miscellaneous  Equipment 


1 
No.   : 

1 

Type      : 

Manufacturer    : 
1 

Capacity   : 

Ase      t 

Condition 

1 

5 
! 

(               t 

!                : 

r 

! 

>                :             :      ' 

t                !             : 

5.     PLAM*  LkY-OUT      (See  Invitation  for  Bids.)   -  The  undersigned  has 
attached    herewith  the    plant  lay-out  prescribed   in  the  Invitation  for  Bids. 


VIII 


6.  FR0C[RS3S  CH/\RT3.   (See  Invitation  for  Bida.)  -  The  undersigned 
has  attached  herewith  the  progress  charts  prescribed  in  the  Invitation 
for  Bids. 

7.  It  is  hereby  warranted  thi,t  in  the  event  award  is  made  to  the 
undersigned  t*-ere  will  be  used  in  the  performance  of  the  work  covered  by 
the  contract  only  such  unmanufactured  articles,  matjrials,  and  supplies 
as  have  been  mined  or  produced  in  the  United  States,  and  only  such  manu- 
factured articles,  r^aterials,  and  supplies  as  have  been  manufactured  in 
the  United  States  substtintially  all  from  :-.rticles,  materials,  or  supplies 
mined,  produced,  or  manufactured,  as  the  case  may  be,  in  the  United  States 
except  as  noted  below  or  otherwise  indicated  in  this  bid  or  authorized  in 
the  specifications. 

8.  Th°  undersigned  jgrees,  upon  receipt  of  v;ritten  notice  of 

the  acceptance  of  this  bid  within days  after  the  date  of  opening 

of  the  bids,  to  execute  the  standard  form  of  Govern'^ent  contract,  in 
accordance  with  the  bid  as  accepted,  and  give  performance  and  payment 
bonds,  with  good  and  sufficient  surety  or  sureties,  for  the  faithful 
perfom.ince  of  the  contract,  and  for  the  protection  of  all  persons 
supplying  labor  ^nd  materials  in  the  prosecution  of  the  work,  v/ithin 
_days  aTter  the  proscribed  forms  are  presented  for  signature. 

9.  The  undersigned  agrees  to  begin  the  v/ork  v.'ithin  20  calender 
days  after  date  of  receipt  of  notice  to  proceed,  and  complete  it  within 
calendar  days  after  date  of  receipt  of  suid  notice  to  proceed. 


(Bidder) 
By 


(Name  and  Title) 


(Business  Address) 

Note:  Read  Standard  Government  Instructions  to  Bidders  before  preparing 
this  bid. 


IX 


i 

I 
I 


i 
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